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Oklahoma Water Resources Board 

RE: Water Monitoring Plan Report, 151 Quarter 2013, for Dolese Bros. Co. 
Davis Quarry, Murray County, Oklahoma 

Dear Mr. Wilkins: 

According to the Oklahoma Water Resources Board's Title 785, Chapter 30, 
Subchapter 15, Part 4, Mines with Preexisting Exemptions, Dolese Bros. Co. Davis 
Quarry qualifies as a mine with a preexisting exemption. As part of maintaining this 
exemption status, the regulation requires us to do the following: 

1. Adopt and implement a plan to monitor and report to the Board the 
accumulation and disposition of pit water during the previous calendar yeJr; 

2. Make quarterly and annual reports of the measured or reasonably estimated 
groundwater and surface water volumes, separately stated, entering the pit, 
of the water that is diverted from the pit, of the disposition of the water from 
the pit, and of the consumptive use of the water from the pit on or before the 
deadlines provided by Title 82 of Oklahoma Statutes,§ 1020.2(E)(l); and 

3. At any time after March 31, 2015, demonstrate to the satisfaction of the 
Board within the pertinent report or reports that the mine has not 
consumptively used during the previous twelve-month period, from the 
minmg site, an amount of groundwater which combined with any amounts 
used from permitted groundwater wells exceeds the MEPS1. Such 
demomtration may require providing to the Board a copy of the mine's 
monitoring plan and all of the data collected and procedures used to support 
the calculations and results reported. 

As part of this process, you will recall that we met with you and other 
members of the OWRB staff a couple of times to review our progress and draft 
plans, and to review the general concept of the water monitoring procedures that 
we planned to use at the subject facility in order to comply with the above-stated 
requirements. Based on these discussions, we believe that we were all in agreement 
that our plans for our monitoring and reporting procedures were ott the right track, 
and that this quarry could maintain its exemption, provided we nnnply with the 
requirements outlined in Items #1-3, shown above. 

1 Mine's Equal Proportionate Share 
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Based on the plan that we have adopted and implemented to monitor and 
report the accumulation and disposition of pit water, and based on the timely submittal 
of this First Quarterly Report for 2013 (1QTR13), we believe that we are currently in 
full compliance with all of the regulations that allow us to maintain our preexisting 
exemption. 

Enclosed please find a Water Flow Diagram, labeled Diagram #1, that shows 
detailed water flows that were measured or reasonably estimated throughout the 
facility during 1QTR13. All of the calculations pertinent to obtaining each of these 
water flow figures have been included in this 1QTR13 submittat as you requested 
during our most recent consultation with your staff. As we also agreed, beginning with 
the second quarterly submittal of 2013, we will include only the summary of the 
required information in the reports. 

The provisions of Item #3, shown above, will eventually require that we 
demonstrate to the satisfaction of the Board that we have not consumptively used 
during the previous twelve-month period, from the mining site, an amount of 
groundwater which combined with any amounts used from permitted groundwater 
wells exceeds the MEPS. We are currently preparing for these annual summaries by 
generating this first quarter summary, which is a component of the upcoming annual 
summary. After analyzing this quarterly summary report, we were pleased to realize 
that our consumptive use of groundwater from the Arbuckle Simpson Aquifer (ASA) 
region is very low, and just a fraction of the quantity that we are entitled to use by law. 

Please be assured that Dolese Bros. Co. Davis Quarry will continue to manage 
the waters of the ASA in a responsible manner while conducting mining operations at 
the site, to always search for better ways to manage these valuable waters, and to never 
consume more than our share of groundwater. 

Please contact me if you have any questions or comments concerning this 
submittal. Thank you. 

dh 
Enclosures 

Sincerely, 

DOLESE BROS. CO. 

Daniel E. Becker, P.E. 
Environmental Engineer 
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Consumptive Use Summary for 1QTR13 
Amount of Pit Percent Groundwater 
Water Used, Ground- Component, 

Activity or Location Acre-Feet Water Acre-Feet 

1 North Water Well 0.00 All 1.21 

2 South Water Well 0.00 All 0.23 

3 Material Moisture Hauled 
3.09 

12.35% 
0.38 

from Site *(0.1235) 

4 Land Application for Roadway 
7.35 

12.35% 
0.91 

Dust Suppression *(0.1235) 

5 Evaporation from Mine Pit 0.20 
20.45% 

0.04 
*(0.2045) 

For 1QTR13, 
Total Groundwater Consumption from ASA at Davis Quarry= 

2.77 Acr e-Feet 

Determination by Location of Groundwater Rights 
See attached aerial photograph, Davis Quarry, Location of ASA Boundary - Subcrop, that 
shows the location of the Arbuckle-Simpson Aquifer Subcrop boundary across the 
Davis Quarry. 

Davis Quarry Groundwater Rights 
From Acreage ON the Arbuckle-Simpson Aquifer 
And Included in the ASA Groundwater Rights: 
(1,083 acres on ASA)*(0.2 ac-ftjacre) = 216.6 acre-feet ON the ASA 

From Acreage OFF the Arbuckle-Simpson Aquifer 
And Excluded from the ASA Groundwater Rights: 

(937 acres off ASA)*(2 .0 ac-ftjacre) = 1,874 acre-feet OFF the ASA 



. ' 
• 

r 

f 

t 
I 

LOCATION l::>AVI~ Q(..{A~Ry 

BY 1/A-tJ I F:t.- E, f?>EC/C.E fl.. DEPT. 

, ..... 

DO LESE ® 
PAGE -0- OF _ __ _ 

PROJECT _____________ DATE 3o tv!A'f '13 

CHECKED BY _ _________ _ 

--...~- Cor-ltr-1\oN 1-.JA~E" 6F 'L!VS(/1-"<,..,fE:NI-

- F~ANIM E'T€12... 

----TYPE'-

" G-£ er<.ur:>t::R. 1-1-AFF i£ M, 8. H-. PFRoNTcA.J (1.3A1'ERA,) 

P t..A,.; 1 f/1 rzr £ r<- N o 31 'S b 

--tot.-- L-ocAr' o/J tvl,d,toiL(F~c..rufl..Et> 

• 6£~,v}AN' y 

_....,.,._S£R IAL- /'JO, 

• l o 572 

,__ 

f NOTE~ 

TI-l~ A.ecv~ r:>escP.tBct:> I"NST,Il..,oVf~C"NT {PL-4/\It#fcTc~) WA.$ 

t)S £I> lo t•1tt: ~s '1 ~ VAIVouS Sui< FA crz A R.t;:A-.S 611/_ Ae€-t A-l.. _ + 

PH-o-r-o t; J JvVrN y op nt€ Ft>t-1-0c..J./A/G-- r'A-G-~ Sl/t:ud_ ./?A-T A 

c._c t-c...Ec. rEo s y Tift Ft..AN tN!Ei'E"'R • 

__ ..,.... 

f 



I 
t 

f 

DO LESE ® 
PAGE OF __ _ 

LOCATION DA 'Irs C:Ct.1Atz.t2.Y PROJECT ____________ DATE '3o 'MA'('-13 

BY DANIEL C: 6fZ'CI<r::ll- DEPT. ---------- CHECKED BY ________ _ _ 

SUBJECT St.tRF,fcttr: A.R.€""' CAI-c.u'-.4.11°'-'S oF WA-rEI<..SI-{~1> !=""ot~ <S(u;'\~ll-'f Ae.EA 

(1!? ><.C. 1-U C> , ,It;- f-It I N E: p I '1" r;_ TS {;I.. F J 

4v€/2AGE ::o 56. 7~ 

l ~ = $"6.73 ] 

A v €'-RA-~ =- '3t> . '1 D 

( 'L ;:; ~ o~ "1 ~>] 

t 

/
11

:: ~CIO; 

} l 

L- . A v £AAG-£ =- '2? · 7 ,r 7 
l 

-t 

Tt>rAL- w~re;;n..>Ha:::>Afl-eA t:>F {VI IN~ P.tr 

/ 2 7. ~£/ Ac~.s 

-'Cf • ~ 3 Ac,ee 

57. 72 /t-t:..R.e.S 

~~?.2.? .. 7C] 



DOLESE ® 
PAGE 2.. OF _ __ _ 

LOCATION D A,vrs G( ~kf2..fil-y PROJECT _ _ ____________ DATE 3o f-1.4-i '13 

BY t>AI\lt£L c · 6-~ei<:,C::I'- DEPT. - ---------- CHECKED BY __________ _ 

SUBJECT Av Ea.t\G£ Sw~FAa:: 4P-EA e:>F ,.v'I14.JE P tT 

Q i./A. rz..rzy S'wP£fl...tA17-£# ~' eiJ-r A t<.T FA.ul...K.NE:R. C>I3S€1<..VEJ) /He ' 'Yf,w~ p 1r'' N{f:l'f.f{{.J..Y 

EV£(4.1( DA'( oF Tt-t.ti. 6(4A,Rre-.e. (1 QTR 
1 t3), Hc: srA-7"8:> Tl-f£PJE t.vA..S ve:t'Y 

/..tTTl-t FI.-UG.;u~'TIDN IN 'THE Slec OF /ftc S~~I=A·c.E -"{~A ~THE" 

WA-Te72... I "1 Tl-{€ M I tJ£. f t'l. Tff£" &>NJ..y f::.)I..C.C:.f'rtotl ~s WH'E.N IHEY /(4-t> 

H-eAvy RAu.;..s/ ;LvD 11 'e>N'-'f -rt>.,K A F-r:=w e>A-y..s TO REir.<tZ-~V T17r:::. 

WA;-IC"IL J,E.VE:t- 7• 
1Nt) g ,.v'\,.cfL.- '' 8Y {7qMP/A/G-, 

IAJI+c- 11 TH'E 'M r"' E f 11 r~n=:~'IJ..5 n Tt4JGE oN wi\-TE£- D(..( P-IN~ .-+ sTc..<M 

'e5Vf3:NT 
1 

"'T"'rfr::. Fu,.ll p{§ ) A--~E TtAt.~ ON TD C>R/tiN /Hfl: /"1 ttv€ f!l 

To Tt+E" Nof<M,kt- e,eve:t-. THE W"rTc/2.. Ff<.-oNf r~ N'\ tN€ P r;- IS 
u q 

4L-UJ4-Y.S' f'u/>1Pt£r> ro Tt+e F~a {-f W"'tl tliL l-AKE WJ-feze- IT IS' 

s Tt>l/..tr=t:J w N -r I L jV CEDE .1> ' 

e EU:> w A IZE T~£ E"S 'I ~ , "fe-D s ~ 12. F' tf'te-c A IE..ek.S 0 F T If e Wk I c/Z..- I !-1 

"f'r-{-e; M I AleC PIT C>uiZ.o.rJG- !fiE Ft/l.S T ~L.<)i.€.r£R.. 6~ Zot3 - M~CfiZ£1> 

Af!...ou#D THE. Fti!-S T op ~A-ctf MoN.T/of. Af/f'~O..J<.IMA-rt Me-"tS'c,..eE"M~IIi'fS 

4Nl> A- SJ<.CTCH AR-~ /WCL!::<t;>€'1> IN 7HIS' S'U81-/!ITTA-L. f-11Ct<-ltGE") 1/Tl-EJ:::> 
ll 1 ..J. ,, 'r 

C>tr.tf.C.NSJt>I'JS op f-/11r-J€" PtT ON ~2 :rt"\N j3 't" e>TI-fcPt:nJl>S . ;4-1\11:> D!"'{ €NSr,u,,S 
) 

bF tiT t N'E f 11 o ;J Of F5££if3 4- ~-n+E:A.. PoAJl>.SJ
11 A Nl> 11 i>tM~/'ot$16 ,.JS OF .,--.--

- 1-/1_! N£f tr ~N o I IV1A.R. f3. f. ~r~ ~a>,_,t>S.'' 

DA-~ 

02 :JA;rJ '2o!3 
D I FC13 '2-ot 3 

0 I ,vlA-1(. 2-o/3 



t 

DOLESE ® 
PAGE 8 OF ___ _ 

PROJECT _____________ DATE 3o M ArY '13 lOCATION DA-V IS Qt<AI<~Y 

BY l>ln·Jf E:"L /E'. £3~c..l<t::/Z.. DEPT.---------- CHECKED BY _________ _ 

SUBJECT :5"<1<FA:cte AIC.e-A O'P W.t\'IE:~SHED OF F~£SHWAT£R-I-A~ ~Nt> Sca~.FA.ctt lf-R..EA- Or 

Fr<-t.ES!+ WAIEfl... l-A~ 

I IJCL., f:,W, L , 

Su!ZFA.cc 4~e& Dt= WAn:ftr-.SHE"t> oF FP--ES/1 WA.TE"~t..A~t: ~fNV>' s~.e.FA; t:.E" cJI'e'"A or 
I 

~-------- -, 
I Aw,..n;:-.LsHE""D -== 7 g · 5" 5' Ac/2.JZ~ I 
l FI<.E:S f-f Wlr'T"Eil '-A ~t::. € 1 

wj F, W. L.. I= NC L.uC>E:b 
I L__ ___________ _j 

AN rt{~!<.lftL PH6TO 6F TH-€S11E IS FLou.JN ONCE PER.. Y€A~ (AI Tff t F/rL£.., 

WE" 1-f.SEr:> 11-- Gr~f3J<.uo£R H:.~-1,,PF PPt<oNrctJ r'LAAI/IV!Eicll.. No, 3t~b 

(1'1APE '"' <::re-.eM4NY) Tb _ f1.EI"{sql2.~ /ff€ ~'-fRFAc..~ t1~1t~ DF Ttfc 

FP..€.s l::f WA 'TE"R. l-A, t<e 0;../ Twt> AlE""iE!.I;'\ t- f'Ho'loS /~ wlfrcH THE W..f-Tr;:~_ 

~Lk..V~Tio,.J W~ €"STI!v1A.TC:I:> , ~ ~1<,4P/.f. {t4TTI'+-C#:ft[;O ro Tift~ RcPD~rJ 

WA:~ C>€1/CI-oPs;-t:> .WITt-:/ "TH-ft }IA.J~ (2.) /<Now"/ t.::>ATA Pot.vrs - t<"f-..Vt> 

THIS Q-~A-fff I,..JfL.L f3E t.1SE"J) To E"S11 111\A;-Ie"" IHE Swf<.FitCtE A~c:-A 

oF TH-E::" FP-E..SH W-1(E""IiLL.4~ W/ft=:AI 7HfE WA-TE:12-£t.-tC.VATtof'J IS 

~N(fV...JN, A SEIJt::.HPtAI<-1( lVAS ~ST,IfBL-1.$1-/E..b NE.I't;'?-. T/fE:" B/tAiK. 

6 P !HE. LA~E !=ot::.. EJ{sy AccES~. TlfC Et-E"v4rto~ oF Tff-C 

r {<...tS 1-t w-+ r Cfi!:- t...A ~ to ''-'<- _ 8 E s w 12. v tFY£1:::. ojV'cE A- 1>1 o ,v r# 1 ,..ct N ~.::. 

P5'cb r~> t:>£T~R.~tA./E TttRcE(!) s~-<tz.F..~t-CE A.e.c~t-s Ettc-H ~~~lf-r€:1(. 
TH-cN, THE r i-IP-EE St(teFA.c.~ A~e~t:S Wl£.1.- BE Ave-..e.-re£L> t 0 AIUZt'fl£ 

;t;- 7H€ A vEfJ.A:t;-€ Ae-,rz.£;1-~£ OF n+E Ft2-£SH w.+r€12- ~.t::e t=~>f?

-n+e ~ L<A-R..Ic~ , 

oJ_ JAN l/3 - 2?,'f2./rCj . 
CJ/ F£8 1/3 -26. 1~ Ac Av~-: 2 6,3o Ac 

0 I ""'AIL '13 -26 .g 7 +=-. 

I Qrl< 13 



l 

LOCATION f).A;vrs C,tNtRR't' 

BY DANt tft,.. IE" · T!Je:.<:.~E:Ii!-

DO LESE ® 
PAGE 'f OF __ _ 

PROJECT ____________ DATE of- :Tq.q f.3 

DEPT. ------ --- - CHECKED BY _________ _ 

SUBJECT $1.1P..F/rCIC ~ 12EA- t>F St::T'/l-fi··Ur F'or-.lo 4 WA'T"£~HfFt> 6~ S€rn .. ING ,Po;.Jb 

(E')( Ci-1./C>I'-It;. (;ET7"l-ING- Pt>N &>) 

('d2)&) = A 
(!.~z.)('f,?K) =- /",3t ~.;.:~ 



r 

~ 

I 

I 

r 

r 

DO LESE ® 
PAGE _ 5 __ OF ___ _ 

LOCATION DAV rS Q.liAF<f'-Y 
I 

PROJECT DATE t>'f ::TaA! 13 

BY J).,4;,../I£L. ~- f3t;c.k:.e'/L DEPT. 

SUBJECT AcTwAL.. f<At,VFA L.L f 
CHECKED BY __________ _ 

~ MEnf-~>D C F Es T l !:() A II .-.LG-- S:Tb Rfv{ W A TC:Fa. Je.coJC}FF FR..o~J! WitT~ I< Si7EOS Ff<o~ 

'It-Jt>lvtDuA,L.. ST6~M EVENTS~ 

4SEC> Scs £co . ./oFF CuP..vE ~~IV"f8€1t.. ~N) IV/E:!/i'Dt:J 

Foi<.Mt(LI! ~ 2. , 

Q = U=:- raJ 
(? - Xa.. J + S 

Ta.:::: 6, 2. S' 
:z_ 

( f - o.2s) 
(f' +-·o. g s) 

S = /6oo 10 
C.. A/ 

Q_:::: R.t.~AJoFF {!N:) 

p -=RAIN FA/../., QIIJ 

s ::::0 Pt>T£,.JTI/tt.. MAXIN(I.I#( 
R£reNr 1 ~>I>-/ A-r: t£/2... R'-<~4 FF 
BEG-o..;s (jN.) 

Iq,= :r: N I rof t... r4.13S~IiC T/bN eAt.) 
(.4u.. t,.b~$>£!; 8cFo,e£ RtfNDFt- ) 

8EG-ttAG 

O'E.TEf<Moo~£ Ct.O~VE" NI(~B£t<e,. (cA-t) F,d/?. Qu.tf~,e.y W/tTE'I!..SJIEC> 

• C-H6oS:c IIYC>R.6t.oG-rc S~tL G-.e.c~p -= ''o" 
• C.. 1/-ooSE' 4 Ca 1/£~ DESCI<t PTn>,v =- Gh~.AV £ '- S'T R.EE T 6-R ~0.-4 C> 

< , L Se.. ~ W'l ~ 'ro S 1 ('11 V J...A. ~~ 
T"r/!2 WA'T€fl.SI·U:o~ t>F /Iff:: 
THI<EE. DRA11'11AGe 8A.SI"'S 
8c5 r . MAY f'l££r> lo 4-D:T«.st 
1 N -rr.+~ FuTwlt EF As 1v1~1<c 
MrA 1s C...6L..L..rcr~e> . 

0.~:>1 
II 0 . 3''- 0. ('I 7 g) z ~ 

( 0. 3 ,, +- 0 • 79 12.) - EFrecrwE 
/<.l.fN6FF 

d
t:=E f./~x T PAtS-£ Fe.!{ I'A/L>~t''l>'-fAL. f":?-4-tA/ EvEwTS t>er~t!V~ 

TH£ Ftt<S-r Q.uAR..rr=:~ { IG.TR 13)
1 

AND T Ht: EFFEc-r,v£ 

R..uA.}e:>FF AtvfovNIS' - C(StNG- ··nfls Fo~M•o-A; . _ 



I 

DO LESE ® 
PAGE 6 OF ___ _ 

LOCATION /::JAI/ I.S Q V.Af4f4'( PROJECT ______________ DATE Of Tto./ ';.3 

BY DA;,.,JI£t... E. B ECKER- DEPT. CHECKED BY __________ _ 

SUBJECT ~TliAL}?. INFAI-t.. fZ"CTtve R.t.ovoFF Ce:>N71,1Jq£.r:. Ffi!..owf F~VIOCJ-S f'AG-E 

I 
r 

f RA. rAJ G-Au~£ XNFc!Z.MATto~ 

f<AJN ~A uG-fC" IN F'!R.f1.AII o61_ : 

CC4f<f<£~<.~TL.Y us£ 4.-..t _Aaco R rT£ ~tFY!AI? ~AlAI c9AwG=-£" 

;1cul?t7'E IS ,"f R~!STE:.ecz:b ~PEM.I'\~ OF Tl-/11£ a/-f,f.Nel' T N'S 'llt!J('H'E:JV'F Co, 

CH-,4,/JEY 'IIJS"(Ii!.C(':"'E:N r CD • 
1-A!<.E: G E.N(;V.4r, WI !5~1'17 

vJ W W, CHA~<~EYt:JJ'iTIZ.UI<i(ENr. O:>Nf 

A~e~£~~~ ~ 
_;..p.. 'T'!f tS (<A. 1 ,.J (i-AuG-t Wit$ t "-'-"T,14. u...tCJ> A-ca::>~!>tlo.l G-'T1> MAN' It ~c:n~~ S ::IN.S'rfi.u t:.. T"l t:1 1'4~ . 

A c. Tu.. A,'- PA.t "'FA. LL 

IN rNCH£S) 

(8 :JAN 'I~ (.) . 3o 
('1 .:fltN 'f?) 0. CJo 

(i_o :TAN 't3) 0,.3o 

({2 :JAN'I~ ~. 3o 
~q :JA.IJ h) 0., <fo 

{1 FrET!> 't3) 0. tfo ~-t-1 Ue1 FfB ' 13) 0, 5o 
(12 FQ.'13) t ,00 

(!_o F€8 113) 1 , o Cl 

{it FEB'o) D rtto -~? r=t8'1V I , I o + 

l Cf t1A~ 't3) 0, 10 I 

-t {2- z._ MAR 11.3) 0. 0/ 

(? l 1"\\\R.113) O. fo 

r 
1. tff tf1C.'f£S 

Fol< /~TR 13 

t 
G6tJCL.USioN :. 

o. o/ 

O,lt:t 

0' () ( 

0, 0/ 

0 03 

4----
O, o3 

0.01 

1-
0.36 

f 
0 . 3~ 

I 
0 , 03 

~r-
Ll 

o,i3 + ~ 

0. f 7 
+--

D, OO 

0 . 0/ 

I . 8 I l lo/C;.f£S 

Fi:>R 16/Tif 1.3 

• oF THe 7. if / l flc/IES oF P.ltJN. RH-t.. R£c.Et vc:o t>~A.~"Jw- 1 ~TR r3 

D N L'f / . R I /1(/CJ(£$ l?rt-N t>Fr rlf£ ~U4fL/2-y Ft.-~oli IN Tt:J f?'i€ 

I-A KE{§). 

+ 

_.._ 

/ 



r 
l 

DOLESE ® 
PAGE 7 OF ___ _ 

LOCATION PAVts ~ uA..e~( PROJECT _______________ DATE tJ6 .T~/-1 13 

BY DA1Jt£t.. £', BE:"C-KE/2... DEPT. ----------- CHECKED BY __________ _ 

SUBJECT CAJ-c«t..Att::" !';r~Rr.-1 WATE'i~ R.uAJcFF FR.on Wtt?·e;le_5;..{Et> ot: MtN'E r't r, PL"fS Dr~<.c:-ct 
Rlf;t!JFA.t..t... CA.LCULI'ftle>A.JS INTe> ,vto./IE:PtT ;=o,e.. /~TR._/.3 • • 

C LC..t<LAT~ Wf"tTC:Ii!Stt~!:> bF ~/Nc P.t r
1 

Ex CL'<C>·"-'Y~ ,M IN€ ,O;r: 

/27.6"1A~-+- S9.?3,.ft:: + (5"8.0/,tfc.- O-'Z9A-c.) = ZStf.gc; Ac.. 

CAt-eut-4-r£ S-rc~rl W.<\'1£~ RC<N".~FF= DW/<!1#Gl- I C(r~ 1.3 : 

t -8/ /NCHCS o:"~l PT?(2t;tf. 814c.) = 3g. 'f5 Ac.-FT 
ef"'Ft:c. (I II C 
R•oJoFF IZ If./ 

' ---+-+- r-,__l_ 

OF M tNE" e ,r 

ARc:A - o.zq Ac, -
0, 

(o·Z"'f Ac.)f-.?.ZI IN..\../_ 1 Fr.~::- 6.2<> Ac-pr 
• (I C(T!e._'/3 AIZ.tr-J.) - I PJ Tr<. 13 

--+ -rr r1 -· 

18 4<=-Fr 

-+-

--+ 

-+-- l -· 

4 (!..pwf>t.F ~~= .t>t:rC:r.J llo!V /5i=!Ztvl s A,ee- L..tS'E~ JA/ 'THE W E:"S r G;'LPA~,e._y 

To SLoLJ T/-ffi:: ,RATE: OF f'jE S!.,~N'f l(l,o!!rEe.. R...t<NCFF /N(o THE /Vf fiJ'E: 

WA T£'P..... FfZ.-ot-11 ErvTIEP-tN&- TH-E M uvc- ,.., ' lf./1/t:> 1'-N(N'.tt>A-rtN'G t:>Gt,t;!. 

$;"/b"' ~ tPt2.o CE:.S~ ovG- r:;:::-6, u 1 P/'#1-e::NT A-t/1:> w~"TE:"P- Pu.M P 5, Tlfts w-+rtiL 

SEeP> TH/<-cu&# THfE C...R-"(Sf+E:D SToNE /E?E'ILMS AN.o. t=N~~ fi-fE 

M 1 N e. f 1 r II..,... A .RA-rE: Tlf4 r ;fL.L-<'1.<\..Is 6td!. Pc..~ ,_, P~ n. !<Et=P Uf' w r rH 

TtfE IN Fl-o '-<.J R t4 r£ . 



.. 

I 

DO LESE ® 
PAGE -----"'-& __ OF ___ _ 

LOCATION D,q VIS QUA t<.ey 

BY /)A,NIE:L c . $~cKf:te 

I 

PROJECT ______________ DATE /o.-1-ui'J€ 13 

DEPT. ----------- CHECKED BY __________ _ 

SUBJECT CALcu r... ATc Pt~cT R4tAIF-'f'-''- E:r-/7€/l..t,.Jc;.- !HtE F~SH WATex.LA~CJ EV4P<'M7to.v 
pR.oJo./1 P./Z€SH WA1"€fl.'-Ait!€ / A.ND R€'"cWA~ To THe /-[$A . 

25.12.. +- 2(; ,/0 + 2(. ~ 7 

FciZ. . 

CALC.uLAn= V6L'-<M€' CJF t::>t~e..T R.,41NF.A,L.I- t;;;NTE'"fi!.I N~ F. W, L . 

( 2b. 3c Act<-E'sY 7. 'II M<!JI=_ V ! FT) = I 6 . 2 'f Ac - F r 
/l I GJ,TR- 1$ ;{ 1.2 IN 

cA 1-C'-t.tL.A TC A-tv7 0 UN T oF /;:;VA. PoR/lTI.O~ )::1!.1 ~I Nt«- I ~ rR 13 

(_2t:.3of1c.I!?£SX8.ZJ /NCHI£S~/_!V=r ~= /7- ftf 4-c-Fr 
-l' I Q T f2. 1"3 )(!:z IN ) 16/.Tf<. 13 

- '[;;:KeMP'~

(!!e-c.Htt41 lilt;. L-~ ~c) 

I ' 1/-
C.AL-c.-u L-11,-'Tc AJV'lovN T t"Jj= ~e:c..H~~~ - To As..q_ F./eo/'-1 FWL 

F WL /?t&CI-IA ,es..E....s ..4 T rHc K.+:n; ot= t5, e.o ~I .::::._r {BAS tZ D cAl /tCiu Art... 
DA-'t' _ M r:;:AS£/I<£Jo1c N T ?J 

{p .oo 6t f?)(zr;.3o tfc~) =
C.A>f -

'/)£1te:r<Mt"--E: Af/161.fN r t1F RE:ct~f'IG~ L:JwR;;..~(!Y- /CJ?TR. /3' 

(o. / 6 6Lf A c -Fr)(9o DAYs) = /4£., 7'·~ Ac-F r 
DltY ) I d(> Tl!. I~ 

- .. 

_..... __ 



DO LESE ® 
PAGE ---'-9 _ _ OF ___ _ 

LOCATION DAvIS ti( t~AR/2..'( PROJECT DATE I 0 .:TUJ-1 '13 --------------------------
BY DANit"t- E . Be-c.k.£12- DEPT. CHECKED BY ____________ _ 

SUBJECT CAI.-~Wt..A-Te AMt>&<'Nr oF SrciLM '1/A-r£12. /?uN bFF C NTE/2./,...G: F, It/, I.' 

WA.Tr:R.s;.t~i> oF FleeS I-f w-+relZ. L..4-,t!.e- (!=: w. "-) M ov- ~ s r1~ oF F;u.?t.. 

W4r~/'4Eb ""' 7 g_ 1?5 A-c - AFwL. - A wlt-ra&Heb f!) N '-'1' 
I QTR.JI :f ( q_ rt?../3 

- 7 g, 5? .4c - 2~- 3o A.c ;; ? 2 ,25 Ac - 4 "V/Jr"Tf3LSHE1> ON '-Y 
1 ~rl?-l3 

t 
- ~ 1 

- t .--t -1---+ .---+--

J. t +-
] 

r 
-- .... 

t 



DO LESE ® 
PAGE Jo OF ___ _ 

LOCATION l:>A. V r s Q. lfA/Z..€.-Y 

BY DA:I\J t£ 1- E, S £Cit: E""IZ.. 

I !
., ... 

PROJECT _______________ DATE If!>. ::ruN .;J 

DEPT. CHECKED BY __________ _ 

SUBJECT CAt..,cuL..A re C>Jtf!:.t::c'f RA '"' F..-t- I..A- t:w'T'EI!..t,.JrT-- Trlt: ~E7'Tt...1Ntr ?oN 1>) Sw R"AI~~~= IIVro 
F~P/..., G:VAP. /-/2-e.,.tf Sern_.t-...Jt;;- {'oNI>-' A-Nt> f<€CI+A-~ TO tfSA, 

A R~A oF SEi/t...tN(i- f?c.vo 

A R...~4 : /o, ~I Ae~s: 
.S.F. 

AM~r..tNr or- Otf<JC~T .R,.:f·tNF-"\L-L 

f<....t+ IN ~A UG-€ .S M E:;A·S u~.O 

CA L-e-u t. 4- 'I~ (3VA PolL A 1£ t::> .o.J FR. a "1 S E7'7"J: t 1!J <;.- p~ 1fJ tJ> 

' 

r-

.. PoN.o rypFcA,t..t-'( Hk-s VE/2.'( L.Artt-¢: W~IE1t !AI 'T) ANt> f'oi'H> w,4-.S t:>RY D"'IZ.tl\/<i-

TJ-{~ IHP.~ Vl.o~-JrH'-'1 11../S ,Pec..rt oi'J~ Dc.cfl-t!-lr;.- 1 ~rtc.f3. TI-l€ ""'4-TEte.. , 

P~cer:> /IV f1.{t~ Po"'~ REtu~.s -r-o Tl-/€' Fwt... Qutc..kt...Y, 

- E:VA;PoR. 4:._,1 'oN I~ ,tf-S5"4'M~ ~ BE /.Y€<r-L.tGt8t..e- Fofli!.. /Qr£. 13. ---+-+--

t + 

• IT IS DtFrtewL-r ro cALCC,£-A rC: Ke=ct..,rA-12-G:!E /NT""es AsA BEcA-e,se: THE PoAJt> 

/-(,lf-S 8'l:?E:N Df<.'f Fo!Z. l"[osr OF THE Qc..rA-~T'E.<. 

- UN"Tit... MaiZ-E t.v"'{--rt=:12- tS PLA-c€1> IN 'II'S' PON D.J THE l<t=c#4-R<r£ 

WILL Be .4-ssv,...,Er::::.. 77:::> BE. A/cG-t-;c::-!.8t..E Fe./< /~r~l~. 



- I 
. - 't 

' ~ 

I 
Magnifying 

~E~GN[~·~8I!"E· Rain Gauge 
At ACURITE®, we know life 
moves pretty fast. That's 
why we design ou r products 
to clearly d splay time, 
emperature and weather, 

so you can 
get Ute 

Information 
you want 

at a glance and keep moving. 

• Easy to Read 
• Easy to Mount 
• Water Magnifies 

Numbers Over 35% 

Directions: 
Designed for magnified readtngs 
of over 35% when f1lleo w1tn 
water, th1s accura e, versa lie 

En ACURITEs sabemos q e Ia da 
pasa raplda ente. Es pores· 
que dlsel'iamos nues ros 
products para facillec u-a ce Ia 
hora, Ia temperatura y las 
condiciones del 
tlempo. Obtengcr 
Ia In ormaclon 
lmpor tante en un 
vlstazo y slga cons vida. 

• Facil Lectura 
• Facillnstalacion 
• El Agua Magnifica 

Numeros Sobre el35% 

Jnstrucciones: 
Olsel'iado para lecturas 
ampllteadas de as del 35% 

cuando esta lleno de agua, este 
ra1n gauge ls graduated in ten rs prectso y • e satl' medldor de 
of ar Inch and In cen 1 e e·s. 1 l!uvla es a graduado en declmas 
~an be mounted o a ence o de pulgada y e centlmetros. 
1nto the ground For accura e 
read1ngs, always place gauge in 
open a ea away from buildings, 
trees oro her obstruct ions. 

Limited One Year Warranty 
Go to www chane)'li'\Str men com 

or see retalle· for deta Is. 

Pueoe men arse sobre una va lla 
o en el s elo. Para lecturas 

ecisas, colooue slempre el 
medidor en un flrea abierta lejos 

de edl0clo5, arboles u otras 
obstruccwnes. 

Llmitado a Un Aiio de Garantla 
151te www.chaneylns ment.com 

o vea Ia tenoa para detaHes. 

Customer Care Hotline: 877-221-1252 Email: lnfo@chaney-lnst.com 

ACURITE Is a registered t adem2r o the Chaney Instrument Co. 

Lake Geneva, WI 5314 7 • www.c aneyi s ru ent.com 

Telefono Linea de atencl6n al cllente; 877·221-1252 

Correo Electronlco: lnfo@chaney-lnst.com 

ACURtTE£ es una marca reglstrada de Chaney Instrument Co. 

Lake Geneva, WI 53147 • www.chaneyinstrument com 

Side mount 
Montaje lateral 

~IJ I 

Ground mount 
Montaje de tierra 

Water magnifies 
numbers over 35% 

Fl ::!Pii.::! m.::~onifir.::~ 

Mag if1 ·~ g 

Rain Gauge 
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Mesonet I Seasonal Single Site ET Table Page 1 of 11 

Reference ET, Reference ET, Cool Season Warm Season Pan Evaporation ,.. LAI{£ E'I'AI 

Date Short Dnl Tall [in] Grass ET [in] Grass ET Dn] [in] ~-1 (> ") 
2013-03-19 0.12 0.18 0.12 0.08 0.17 

I . 
I 0. I 11 

2013-03-18 0.15 0.21 0.14 0.09 0.20 1' 0-/t,l-0 
2013-03-17 0.08 0.11 0.08 0.05 0.10 I 0. 070 

I 

2013-03-16 0.21 0.30 0.20 0.13 0.30 
I 
I 0. 2./6 I 
I 

2013-03-15 0.24 0.36 0.23 0.15 0.36 I o,Z7:1-

2013-03-14 
( 

l o. zo3 0.20 0.30 0.19 0.13 0.29 ! 

I 2013-03-13 0.1 3 0.17 0.12 0.08 0.17 0./19 

2013-03-12 0.11 0.15 0.10 0.07 0.14 
! , o. ot:jg ! 

2013-03-11 0.11 0.14 0.10 0.07 0.14 
I 
i 0. 098 
I 
I 

2013-03-10 0.08 0.12 0.07 0.05 0.11 I 6. G77 I 

2013-03-09 0.06 0.08 0.05 0.03 0.07 I 0"' 0 1/-'1 

2013-03-08 0.10 0.16 0.10 0.06 0.15 I o. I o5 
l l o • 2.3 I 2013-03-07 0.21 0.32 0.19 0.13 0.33 l 

2013-03-06 0.10 0.14 0.09 0.06 0.13 ! 
I 
,0.6'{/ 

2013-03-05 0.14 0.21 0.13 0.09 0.22 I 0,/?'f 
I 

2013-03-04 0.22 0.33 0.20 0.13 0.34 

I= 
0. 2.3~ 

" 2013-03-03 0.19 0.29 0.17 0.12 0.29 
l 

0. 2..o3 

2013-03-02 0.09 0.13 0.09 0.06 0.12 l O . og'f 
I 

i 

2013-03-01 0.08 0.11 0.08 0.05 0.11 I 0-C>77 

2013-02-28 0.11 0.16 0.10 0.07 0.15 
--~1-·o·-. I o 5-

2013-02-27 0.1 0 0.14 0.09 0.06 0.13 I I o.oq{ 

2013-02-26 0.10 0.15 0.10 0.06 0.15 I I o . tor. 
i 

2013-02-25 0.04 0.06 0.04 0.03 0.06 o.o'f2. 

2013-02-24 0.14 0.21 0.13 0.09 0.21 0.11/-7 

2013-02-23 0.07 0.09 0.06 0.04 0.08 o. oS6 
I 

2013-02-22 0.07 0.10 0.07 0.04 0.09 I o, 0 63 

2013-02-21 0.07 0.11 0.07 0.05 0.10 I o, o7o 

2013-02-20 0.05 0.07 0.05 0.03 0.07 I 0• O 'f'l 

2013-02-19 0.10 0.14 0.09 0.06 0.14 i o.C><f$ 
I 

2013-02-18 0.14 0.21 0.13 0.09 0.21 I 0. l tf-7 
l 

I i 
2013-02-17 0.19 0.29 0.17 0.12 0.28 l I o . l'fG 

I 

2013-02-16 0.08 0. 12 0.08 0.05 0.11 0. 077 

2013-02-15 0.09 0.13 0.08 0.05 0.12 o.o8'f 
I_ 

2013-02-14 0.11 0.16 0.10 0.07 0.14 o .oqs 

?(11~.1"\?.1 ~ . __ n_o.B. __ --· -- __ Q_j_j_ - - _Q....Q.7 ___________ _o n~; _________ !l..:!Jl. _____ o. o7o 4 1--- . Il l 
7 I •7:'J•<• '"'-:=.:::::..u..:: ---~..t.·~~......:-t: '::.:..-.--.t:.:2"~J ~ - --~-- - --~~- - ----...~-.=..__~---~ _;:;,.._......_ _ __;.~ -~ ·<lO 
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2013-02-12 

2013-02-11 

2013-02-10 

2013-02-09 

2013-02-08 

2013-02-07 

2013-02-06 

2013-02-05 

2013-02-04 

2013-02-03 

2013-02-02 

2013-02-01 

2013-01-31 

2013-01-30 

2013-01-29 

2013-01-28 

2013-01-27 

2013-01-26 

2013-01-25 

2013-01-24 

2013-01-23 

2013-01-22 

2013-01-21 

2013-01-20 

2013-01-19 

2013-01-18 

2013-01-17 

2013-01-16 

2013-01-15 

2013-01-14 

2013-01-13 

2013-01-12 

2013-01-11 

2013-01-10 

2013-01-09 

2013-01-08 

2013-01-07 

0.03 

0.11 

0.12 

0.05 

0.09 

0.06 

0.00 

0.03 

0.12 

0.10 

0.09 

0.10 

0.13 

0.07 

0.05 

0.09 

0.04 

0.01 

0.05 

0.06 

0.09 

0.07 

0.09 

0.08 

0.09 

0.09 

0.07 

0.05 

0.04 

0.07 

0.05 

0.09 

0.11 

0.04 

0.02 

0.05 

0.06 

0.04 

0.16 

0.1 9 

0.07 

0.13 

0.09 

-0.01 

0.03 

0.18 

0.15 

0.14 

0.15 

0.20 

0.10 

0.08 

0.14 

0.06 

0.01 

0.07 

0.08 

0.12 

0.11 

0.14 

0.12 

0.15 

0.13 

0.11 

0.07 

0.05 

0.10 

0.07 

0.15 

0.17 

0.06 

0.02 

0.07 

0.09 

0.03 

0.10 

0.12 

0.05 

0.08 

0.06 

0.00 

0.03 

0.11 

0.09 

0.09 

0.09 

0.12 

0.06 

0.05 

0.09 

0.04 

0.01 

0.05 

0.05 

0.08 

0.07 

0.08 

0.07 

0.09 

0.08 

0.07 

0.05 

0.03 

0.06 

0.04 

0.09 

0.10 

0.04 

0.02 

0.04 

0.05 

0.02 

0.07 

0.08 

0.03 

0.06 

0.04 

0.00 

0.02 

0.08 

0.06 

0.06 

0.06 

0.08 

0.04 

0.03 

.0.06 

0.03 

0.01 

0.03 

0.03 

0.05 

0.05 

0.06 

0.05 

0.06 

0.05 

0.04 

0.03 

0.02 

0.04 

0.03 

0.06 

0.07 

0.03 

0.01 

0.03 

0.04 

0.04 

0.15 

0.17 

0.07 

0.12 

0.08 

0.00 

0.03 

0.17 

0 .13 

0.12 

0.14 

0.17 

0.1 0 

0.07 

0.13 

0.06 

0.01 

0.07 

0.07 

0.11 

0.10 

0.13 

0.10 

0.12 

0.12 

0.09 

0.06 

0.05 

0.09 

0.07 

0.13 

0.15 

0.05 

0.02 

0.06 

0.07 
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2013-01-06 

2013-01-05 

2013-01-04 

2013-01-03 

2013-01 -02 

2013-01-01 

2012-12-31 

2012-12-30 

2012-12-29 

2012-12-28 

2012-12-27 

2012-12-26 

2012-12-25 

2012-12-24 

2012-12-23 

2012-12-22 

2012-12-21 

2012-12-20 

2012-12-19 

2012-12-18 

2012-12-17 

2012-12-16 

2012-12-15 

2012-12-14 

2012-12-13 

2012-12-12 

2012-12-11 

2012-12-10 

2012-12-09 

2012-12-08 

2012-12-07 

2012-12-06 

2012-12-05 

2012-12-04 

2012-12-03 

2012-12-02 

2012-12-01 

0.07 

0.05 

0.04 

0.04 

0.03 

0.02 

0.01 

0.04 

0.04 

0.02 

0.02 

0.03 

0.03 

0.07 

0.06 

0.12 

0.09 

0.10 

0.11 

0.08 

0.06 

0.12 

0.10 

0.09 

0.14 

0.09 

0.05 

0.05 

0.04 

0.03 

0.02 

0.08 

0.07 

0.13 

0.13 

0.12 

0.13 

0.11 

0.07 

0.06 

0.06 

0.05 

0.02 

0.01 

0.06 

0.06 

0.02 

0.02 

0.05 

0.04 

0.11 

0.08 

0.20 

0.14 

0.17 

0.17 

0.12 

0.08 

0.19 

0.17 

0.15 

0.22 

0.14 

0.07 

0.07 

0.06 

0.04 

0.03 

0.13 

0.10 

0.21 

0.21 

0.18 

0.20 

0.07 

0.04 

0.04 

0.04 

0.03 

0.02 

0.01 

0.03 

0.04 

0.02 

0.01 

0.03 

0.03 

0.07 

0.05 

0.11 

0.08 

0.10 

0.10 

0.07 

0.05 

0.11 

0.10 

0.09 

0.13 

0.08 

0.04 

0.04 

0.04 

0.03 

0.02 

0.08 

0.06 

0.12 

0.13 

0.11 

0.12 

0.04 

0.03 

0.02 

0.02 

0.02 

0.01 

0.01 

0.02 

0.03 

0.01 

0.01 

0.02 

0.02 

0.04 

0.04 

0.07 

0.05 

0.06 

0.07 

0.05 

0.03 

0.07 

0.06 

0.06 

0.08 

0.05 

0.03 

0.03 

0.03 

0.02 

0.02 

0.05 

0.04 

0.08 

0.08 

0.07 

0.08 
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0.07 

0.18 

0.12 

0.17 

0.15 

0.10 

0.07 

0.16 

0.15 

0.13 

0.20 

0.12 

0.06 

0.06 

0.06 

0.03 

0.03 

0.11 

0.09 

0.19 

0.19 

0.16 
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I?OL YSON ICS PORT ABllli 

G EtN ERAL INSTRUCTIONS 

INSTALLAJ1JON AND OPHRATitNG 

MANU!AL 

MODEL UFM-P and , UFM-PT 

with UFM-PD· Supplement 

POL YSONKS FLOWMETER 

P. 0 . Box 22428' 3230 Mercer 

Houston, Texas 77027 
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SffCTION I 

BASIC THEORY 

The Polysonics fflbwmet'er is designed to measure the flow of l~quids in pipes 
of most diameters or· wall thickness. 

The system incorporates solid state drcuitry using the "Doppler Shift" principle 
as its basis of operation. 

Twin crystals are epoxy-encGwsuloted in a transducer, housing. One crystal is 
the transmitter and the otf\er the receiver. 

Tthe twin crystal transducer is bc:mded to the outside of the pipe, which can be 
of metal or Rl<lstic construction. 

The transmitter produces. a pulse· of controliled electrical freq!Jency which·, 
when reflected ' by particles of entrained air or sol ids in the liquid ', produces 
a reflected; pulse to the· receiver . 

When; the liquid is stationary, the reflected pulse is. received at the transmitted 
freq!Jency. 

If the liquid is moving, the ref!lected pulse is received as a modified frequency 
because of the "Doppler E~fecW ' . 

This modifiied frequency is a linear function of the flbw rote which is condil"ioned 
in the circuitry to produce a highly·stable, repeatable and linear: indication of 
flow rate. 

The "[;)oppler Ef,fect:" is present with flo . ..., in either direct-ion of the fluid .. Tf1.e 
P.olysonics Flowmet:er: can be used as 01 u11idirectional or bi-directional meter with 
equal accuracy. 

20 30 40·79 46 
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SEC1110N II 

MEASUREMENT IN WATER 

The Polysonics Flowmeter is designed to measure the flow of water as long 
as o small continuing quantity of ent,roined air or solids is present·. Without 
the presence o~ air or: solids, the transmitted t:?Ulse is not reflected bock to 
the receiver and the flowmeter; will indicate an erratiC reading oro zero reading. 

The Polysonics Flowmeter will indicate the How rate on any water based I iquid 
containing an amounti of air bubbles on solids such as those found in the water 
and waste tireotment plants or tr.eated wastes from chemical or petrochemical 
plants. 

2030407947 
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SECTION Ill 

MEASURI!MENT IN OTri fiR LIQl!JIDS 

Complete dota has been establ'ished in engineef'ling 1-\andbooks to define the sound 
properties of water at various temperatures which is the basis of operation for the 
Polysonics Flowmeter. Therefore, the resultant a~curacies for water ore predictable 
under most conditions. 

The measurement of liq~ids other than water is being made with the Pol'ysonics 
Flowmeter even: though the sound propert:ies of other liquids have not been 
c·omfililed; to cover all combinations, concentrations and temperatures found in 
industry. -

Usually, a successful flow measurement can !)e made where the l'iquid has the 
alWity· to transmit sound, contains sol7ds or bubbles and is flowing under non
laminar or turbulent conditions. 

Other fluid: properties ore known to distor,t sound tronsmission, so the easiest 
method' in · a II cases is to test the flowmet:en under actual flowing conditions. 
On site cal ibrotion under known process conditions will detenn ine if sonic 
flowmetering will provide a voluobl~ operot:ing tool. 

llhe ir:litial response· from , the properPy installed Polysomies Flowmeter wiH 
immediately indicate its abiHty to track t,he flow. 

2030407948 
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SECTION IV 

SELE(tiNG THE SENSOR LOCATION 

When. selecting a pipe with flowing liquid:,. there are a few .points to· 
keep in mind. 

1. The transduc.er head temperature limits are -300°F to+ 300°F. ~igher 
temperatures are allowed for short li'eriods. 0f test if care is taken to · prevent 
the pipe heat· from distorrting tlile transducer. 

2·. The pipe can be of any rigid material (steer, plbstic, glass and ' etc.}~ 
Pipes with liiner.s must be tested on an ilildividua~ appl!ication basis~ An air 
gap between tihe pipe and I iner is not acceptable. Flexible pipes. 0r hoses 
may be tested also. 

3:. Many I liquids hove entrained P'articules of sol ids or: vapors flowing · within 
the pipe even though the liquid may appear clear or clean in a beaker. The 
Polysonics met'er. reliies on ·these particles or bubbles for neodings of flow. 
Readings wi:J.I be obtained with any continuing amount present in a flowing 
I iquid without: adversely affecting the meters operation. 

4. Measurements are made on straight pipe runs with the transducer attached 
tc:> the side or bot,tom of horizontal runs and: anywhere on vertical runs. Best 
linear readings are mode where tne tronsdlJcer is attached with about 5 pipe 
diameters stro ight: nun up and downstream of the m.eosur:ing p,oint. Flow readings 
will probably be obtained wherever you con attach tihe head but these readings 
sh0uld. be used as reference readings . when: sensing filow next to oends or valves 
in the line. F.ield testiing is the only rule in . these cases. 

5:. A new user of Polyson ics Flowmeter sh0uld; first read tlie instructi0ns supplied 
w.itll the instrument. Then he should take a few trial readings to familiarize 
himsl ef with the control's and response of the flowmeter. 

20 30407'9 4 9 
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SECT110N v· 

PIPE PREPARATION AND TRANSDUCER POSITIONING 

1. PIPE PREPARATION 

Start with a small: cl~aned area of the pipe. Remove all rust,. scale, paint 
and grease from the pipe sunfoce and ' finally wipe dry. To make sonic contact 
between. the transducen head and the pipe, a wettiing agent is used '. This 
wetting ag~nt may be ordinary vase I ine for dirty l·iquid streams. for short period 
tests or the wetting agent may have to be an epoxy bond for streams having vel1}' 
few·\:)ubbles or sof:ids ent·rained in the liquid. On site testing is the onl 'y sure 
method; to determine the bonding! required for youn fluids. 

NOTE~ UnW•Ied silicone type grease is recommended for all general tests. 
DO· NOf USE SILICONE RUBBER· CO~.~ POUNDS. 

As you become familiar with, the responses and operation of the meter, most test 
sites wiH noj; require a thorough cleaning of t~e pipe surface to obtain desired ' 
readings. 

A layer of paint will n0rmally not affect· the meters operation. Even rust some
times has no effect. C0ntinued experience is. req~ired for proficiency. The 
transducen head flat surface. should be l<ept in the condition received when new 
to ma into in best sensitivity. 

2. TRANSDUCER POSITIONING 

Serect a location to the side Ol' bottom of the pipe where liquid will always 
be present on the inner pipe wa II. 

Apply wetting Ggent to flat surface of the transducer head and press firmly tb the 
pipe wall. Use following illustrations. as guide to proper positioning·. 

The transducer may be taped on banded! ta the pipe with ~n adjustable strap for 
extended tests or while viewing meter. 

IN OTE: If the transducer is loose or vibrating on the pipe, erratic readings 
will occur. Keep the transdi.Jcer finn liy banded to· the pipe during 
all readings. 

http:/ /legacy. library. ucsf.edu/tid/fvq4 7 eOO/pdf 
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SECTION. VIla 

THE POLY,SONICS PORTABLE MODEL ~FM-PD 

DESCRIPTION 

The Polysonics Portable uses the same doppler shift principle found in the 
dedicated (UffM) model. The versatility of the portable unit. allows on-site 
flow readings through any size pipe from 1 ... and· forger. These flow readings 
are shown as velocity in feet per second (FPS) and by knowing the pipe ID, 
you con read GPM by the formula· 

GPM = (JD~ · x· V (FRS): x 2.45 

The portable Polysonics.Model UFMr-PD is housed in a fiberglass carrying case 
compl~t:e with batteries and' weighs about 15 pounds. 

The t;mnsducer assembly and· AC power cord are coiled ~ and: stored in the case 
cover. along with a tube of silicone grease. 

All necessary controls and meters are cleor:ly marked on the panel. The right 

~ 
o-
fYJ ' 

00 

side panel <l>ver the battery compartment has a convienent four f:unct:ivn CCII culator 
and the required ronge setting tables. 

DESCRIPTION OF CONTROLS AND METERS 

l i. Rate Meter 
Indicates velocity (FPS) of I iquid ' being measured. 

2. Signal Strength Meter 
Indicates amplitude of signals being, amplified and processed. to ra'i·e meter:. 

3. Sensitivity Control 
Attenuates signals seen on the Signal· St:rength Meter. 

4. Damping Control 
Adjusts tf)e time c<mstant of signals presented to Rate Meter and to the 
MA output terminals. 

Page 1 
Section VIla 
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5. Range Switch, 
Exf,')ands the upper and· lower adjustabil ity of the calibration control. 

6. Calibration Control 
Selects discreet full scale velocit;y (FPS~ calii)ratian. 

7. Resettable Counter 
Indicates gallons per pulse proportional to Rate Meter (F~S) detennined by 
pipe size and count' foetor chant,. 

8. DC Status Pushbut;ton & LED 
Indicates su~ficienti battery level to ·cpemte flowmeter. Should be tested 
onl'y when Power: Switch is in DC on position. 

OPERATING INSTRU€TIONS 

After sel'ect:ing the measurement site and properly mounting the hunsducen, set the 
desired range on the controls. 11um the sensitivity cont'rol1 to minimum (C€W) and 
the damping cont:rol to mid range. Apply pawer to the flow meter. Ideal conditions.· 
for doppler signals will now dr.ive the signal strength met'c.i pointer to the grt-m-r area 
and the rat:e met.er: wil~ be on scale (~djust range cont:rols if necessary). 

NOTE: The Signal Strength Meter will enable the user to optimize ~he flowmeter 
under various field conditions. 

In some cases it will allow him to · distinquish between low energy noise pulses and 
true doppler signals. that relate to• flow. By observing the Signal Strength Meter 
and the Flow Rate (FPS)·Meter, the experienced user will be aGle ,to optimize his 
doppler flowmeter. 

tlseable doppler signals. will be when. the pointen is in tlile yellaw· area· and· unuse
able signals.will be when the pointer is in the r..ed area. 

EXAiv\ PLE Ill! 

In tne ideo I case where the sensitivity control is minimum and the pointer is 
in the green area, increasing! the sensitiivity control shculd have little effect· 
on Hie rate (FPS).meter. (Note· Over: adjustment af the sensitivity control 
may introduce unwanted noise into the rate meter.)· . 

EXAMPLE 112 

In the useable case where the sensitivity control is minimum and the pointer 
is in the yellow area, it is now necessary to· increase the sensitivity control 

http://legacy.library. ucsf.edu/tid/fvq4 7 eOO/pdf 2 0 3 o: 4 Q 7 9 5 8 
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so the pointer is in the green area. You may notice an increased' reading. 
of the rate (FPS) meter which should stabiliz.e when the pointer is in the 
green area . 

EXAMPLE #3 

In the unuseable case where the sensitivity is minimum. and the pointer is in 
the red area, increasing the sensit;ivity control is now allowing the flbwmet.er 
electronics to be sensitive tb unwonted noise from within the pipe and any 
readings of FPS should not: be used. Recheck the transducer mounting and 
location. Also, ifthere is no ~l .ow in the pipe, no doppler is produced. Be 
sure liquid is flbwing before determining doppler signal ' strength. 

Overadjustment of the sensitivit;y control in this example may drive the FPS 
rote meter full ' scale and the signal strength meter may show low readings. lhis 
is an indication of noise pulses tiriggering the circuitry and not dopplen signals. 

NOTE : To avoid excessi;ye drainage of battery supply-

1. LeaveMA terminals open when extemol recr:-:~:ing not required. 
2. Operate unit from AC supply on all but short test requirements. 
3. Keep power switch in off, position when unit not in service. 

Page J: 
Section VIla 
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SECTION Vlll 

FIELD TROUB.I!..ESHOOTING 

The most consistent causes: o! problems in the f.ield are incorrectlry mounted 
_transducers or bad: site selection which generally result i;n non- repeatability· 
or er11atic meter readings. See below lrist of: possible symptoms, causes 
and cures. 

1. Err-atic Mete11 Read:ing•s 

Cause -Soft bonding material1s on· tra,nsducer face. 

Cure -Remove, clean pipe and transducer fa,ces and reapply recommended ' 

silicone grease. NOTE: !DO NOT USE SILICONE RUBB'ER COM~OWNDS. 

Cause -Misaligned transducer in relation. to pipe {See Views E , F, G, and H). 

Cu:r:e -Remount transducer as specified. 

Cau·se. - Lack of solids or bubbles in the pipe or. lhursts of bubbles or solids 
rath•!r than the. requi;red steady 11l.ow. 

Cure - Re-examine this particular application. Re-examine transducer 
sitting . Introduce an artificial bubble flow. 

Cause - Sensi·tivity control set too low. 

Cure -Increase sensitivU:iy: control. Watch, fo ·r steady readings. 

Cause -High-local physical noise level. 

Cure -Decrease sensitivity control' and recheck a·ccuracy of reading. If 
reading is still eJ!ratic 011 low, . relocate unit or remove cau·se of noise. 

No tie: In the above case, local! physical; noise would be hammering of· the 
pipe or severe vibration, As e11ratic readings due to noise generaiJ!y 
occur when a low signal strength exists, decreasing tihe sensitivity· 
may increase the problem. Check the resultis with full sensitivity· 
before relocati;ng. 

Page !1 
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4. Meter Reading , When Ff0w Stopped 

Cause - leaky valves in plant. 

Cure - Repair valves. 

Cause - local1 electrical: noise. 

Cure - Reduce sensitivity control. Suppress noise at Sc:lurce. 
Proper gounding. 

( 

~-
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UMITED WARRAINllY 

The equipment herein is fully guaronteed to meet: the spec:ifications under which 
it is sold '. 

POL YSON IC$ products are war:ranted to· ll>e free from defects in mater-ial and workmanship 
at the time of shipment and for one year thereofter. Any claimed defects in POL Y.SON'ICS' 
products must be repor;ted within the warranty period . POLYSONICS shall have the right to 
inspect such products at buyer's plant or to· req!Jire buyer to retum s.ud\ products to 
POL YSON ICS'plant. In the event POL YSON ICS requests return of its products, buyer shall ' 
ship with tronspor;tation charges paid by the buyer to FIOLYSON ICS'plont. Shipment of 
repaired or replacement goods from POL YSON ICS'plbnt' shall be FOB POL YSON ICS'plant. 
A shop charge may apply ·fol" alignment and calibration service. 

POLYSONICS shall be liable only to · replace,. or repair, at its option, free ()f charge,. 
products which are found by POL YSON lcs: t() be· defect"ive in material or w()rkmanship and 
which ore reported to POLYSON ICS.w.ithin the warranty period as provided above. This 
right to replacement shall be buyer's exclusive remedy against POL YS.ON ICS. POLYS ON ICS 
shall ' not be liable for labor char.ges, (!)r other losses or danages of any kind ' or description, 
including but' not limited to incidentol special or consequent-ial damages. caused! by 
dbfecti:ve produ(:ts. 

This warranty shall be void if recommendati0r:~s provided by POL YSON ICS,. or its sales 
representotiwes, are not followed concerning methods oB operation, usage and: storage 
or exposure to col"rosive conditions. 

Materials and/or produc:::ts fumisi'\ed to· POtY,SQNIICS by other suppliers shall carry no 
warranty except stJch suppliers' warranties as to materials and workmanship, and POL YSON ICS 
disclaim5 all warront:ies, express or implied!, with· respect! to such prooucts. Glbss l.enses, 
meter movements, c:::ounters.or calculators suppHed as a part of the purchased item ~hall be 
warranted for: a period of 30 days from time of shipment. 

EXCEPT AS OThiERWISE AGREED· TO IN WRITING BY POLYSONICS THE WARRANTIES 
GIVEN: ABOVE ARE IN LIEU OF ALL OTHiER ' WARRANTiiES ·. EXPRESS, OR IMPLIE~ AND· 
POLYSON:ICS l"fEREBY. DIS<:LAIMS ALL OTH,ER WARRANlliES INCLUDIN'G THOSE OF 
MERCHANTABILITY AND FlllNESS FOR' PURPOSE 

http://legacy.library.ucsf.edu/tidlfvq4 7 eOO/pdf 2030_40.7962 
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SUBJECT f>tttv1P Vot..ttA£S C4 Lcu~Ar;o.f'oiS F~R I £Q /1<-13 

CHECKED BY _________ _ 

NoTE:. 11 
- 4t...t.. "H-oi..( £<. 1<€'40'"''-S ~~£" Tlt!<E"N F/Zo;vt AN Ht:>wR MC'fet<. 

rr~JVIP :#1 1 

f<.A1~ ::: 3oo. 5 G-A,t. { MEA.SU~l> /3'( ~~IJ/Puv~ w .A--rc:-a IN .,..o A 'TANK w t r w 

H oc-u~ S 

/(ArE 

IV( ~ N 4 k N tn .. .u.J V "/.. 1-1 ,._, E" .) 

......:......~-~ _ 3/. /7 A-c -f'T 

.. 

:= 'f2'f. "!o /1-R.S - 0~ co fiRS = Lf2tf. "fe> HieS 
= 7 "3 S B.!:_ ( I, 15 J :: 52 I (;:AL 

M u .. J /1(/ I N 

I Q,T(2.. ~ ~ 
--



) 

) 

DO LESE ® 
PAGE 2 OF ___ _ 

LOCATION C>AVtS Q u-4;1!12-Y PROJECT ____________ DATE /Z ;T4.NE'I3 
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Davis Quarry 
Material Moisture Content of Material Sold 
29-May-13 

Daniel E. Becker 
Tons Sold in Estimated Material Moisture 

1Qtr13 Content (in percent) 

3/8" non spec chips -18.05 18.05 0.5 

Agstone 70 dry- 899.39 1091.19 0.5 

3/8" pucm- 75.20 211.87 1.66 

3/8" 112 cover- 5929.24 9492.08 1.66 

5/8" 113 cover - 13984.81 22224.05 0.5 

5/8" 113-c cover- 6242.07 6242.07 0.5 

%" # 1 cover- 519.87 913.36 0.5 

1" #67 - 16777.84 36070.14 0.5 

1" tbsc type a- 426.26 653.08 0.5 

1 Yz" odot base type a -11903.45 20407.34 0.5 

1 Yi' odot base type b- 4977.69 5590.72 0.5 

1 Y," 1157 - 60107.07 105212.28 0.5 

1 Yz" coarse stone- 5811.50 9838.9 0.5 

2" mill run #9- 3175.27 3175.27 0.5 

2" astm size #4- 70.83 770.74 0.7 

2" coarse stone -1721.42 1974.61 0.5 

4" odot filer blanket -1039.24 1109.55 0.5 

3/8" #2 cover washed- 5089.98 5814.17 1.66 

5/8" #3 cover washed -1433.99 2536.99 1.66 

Washed 5/8" astm size #7- 25.13 25 .13 1.66 

Washed 1" 1167-3072.74 4863.84 0.7 

Washed 1 Y," 1157-2938.44 4995.7 0.7 

washed 1 Yz" coarse stone - 690.11 825.74 0.7 

3" surge- 4768.67 8288.21 0.5 

6" surge -1282.33 2999.46 0.5 

8" gabion stone- 553.63 933.66 0.5 

12" rip rap- 2552.48 3977.07 0.5 

18" rip rap 661.78 2127.27 0.5 

24" rip rap 743.26 743 .26 0.5 

3/8" coarse screenings- 22.35 22 .35 0.5 

Hot mi x screenings- 24125.34 35928.49 0.5 

1" crusher run - 14084.46 22681.05 0.5 

1 Yz" crusher run- 82868.92 141008.92 0.5 

2 Yz'' crusher run -16285.57 33740.11 0.5 

3 Yi' crusher run - 6187.43 10002.88 0.5 

Rinsed 3/8" shot- 1443.56 2646.01 1.94 

Stone sand -17222.53 28102.04 3.99 

1" 1167 to asphalt plant- 1428.92 2534.48 0.5 

3/8" 112 cover to asphalt plant -1744.71 3043.09 0.5 

5/8" #3 cover to asphalt plant- 588.47 1171<28 0.5 

Hot mix screenings to aspha lt plant- 761.80 1593.66 0.5 

Stone sand to asphalt plant - 3036.52 5331.51 3.99 

Dry or Wet? 
D 
D 

w 
w 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 
w 
D 
D 
w 
w 
w 
w 
w 
w 
D 

D 
D 
D 
D 
D 
D 
D 
D 

D 
D 

D 
w 
w 
D 

D 
D 
D 
w 

1Qtr13 

0.000066423 

0.004015548 

0.002588523 

0.115969545 

0.081783875 

0.022970641 

0.003361139 

0.132737095 

0.002403316 

0.075098434 

0.020573691 

0.387178214 

0.036206874 

0.011684904 

0.003970822 

0.007266509 

0.004083113 

0.071034657 

0.030995691 

0.000307026 

0.025058311 

0.025737649 

0.004254180 

0.030500378 

0.011037928 

0.003435842 

0.014635505 

0.007828293 

0.002735176 

0.000082247 

0.132215827 

0.083465622 

0.518908837 

0.124162650 

0.036810315 

0.037780499 

0.825249404 - SA,ND F I-ANI 
0.009326815 

0.011198485 

0.004310277 

0.005864624 

0.156566052 - SAr-JD Pl-lt,.,rr 

3. 091Acre-Feet 
L---- - 0-/1_8_.,4 C12£-F£ET 0ArJP fLT) 

2. I I A e- r<.£-ft::t:r (:'THE~) 



Davis Quarry 
Water Monitoring Plan 
8-Mor-13 

Donie/ E. Becker 

Material Moisture Content Analysis 

14-Dec-11 

20-Apr-12 
Type of Material 
1-1/2" #57 (Dry) 

16-0ct-12 
Type of Material 
1-1/2" #57 (Dry) 

23-0ct-12 

8-Mar-13 
Type of Material 
Stone Sand (Washed) 

s (Washed 
5/8" Chips {Washed) 
1-1/2"#57 (Washed) 
1-1/2"#57 (Dry) 

Wet Weight Dry Weight 
23.53 
16.3-2 
31.46 

9011.1 

11465 

32.56 
32.73 

30.5 

21.09 

Weight of Water 
22.39 
15.89 
31.11 

8960.8 

1138~).7 

32.15 
32.39 
30.42 

35.09 
21 .03 

Percent Water(%) 
1.14 

.4 

0.35 

50.3 

75.3 ____ _ 

0.41 
0.34 
0.08 

0.13 
0.06 

4.84 
2. 3 
1 .11 

0.56 

0.66 

2.02 
1.52 
1.26 
1.04 
0.26 

Running Average 
Moisture Content 
throughout Series of 
Tests 

1.11 

0.56 

0.61 

3.43 
2.08 
1.19 
1.04 
0.49 

US~D rHr;se 
N\AT!iEILlAL.S As 
STANI>~IU:>S. 



I 

\ 
r 

Dan Becker 

From: Art Faulkner 
Sent: 
To: 

Friday, March 08, 2013 8:21 AM 
Dan Becker 

ore and 27.18 after drying. 
e and 22.02 after drying 

5/8 washed efore and 29.95 after drying 
1 Yz #57 21.09 before and 21.03 after drying 
1 Yz #57 washed 35.22 before and 35.09 after drying 

SToNe 5AAJD 

z.g.6/.f -2-?.t'B = 0 ,65 I-= !i.!% 
2 g. 'If 

S f+oT 

z.z.3'1- 22.oz_ 6 _ o;7-= 1.7% 
22·3'1 

~ 
11 

VJA.S Ht"D 

3 o. S 75 -2 '1.q 5 = o . o z 1 =- 2 . I 7. 
3o-'5g 

36.22.- 55- 0 9 _.. 0, oo37 r 0, 37% 
'3 5. '2- z 

1 .L #57 
"2-

1- 1, OCj- 2.(.03 

z.t.01 

0, ooz g ,.-

1 



Davis Quarry 
Water Well Usage of Two (2) Wells 
29-May-13 

Daniel E. Becker 

Well Name 

North Well 

South Well 

Well Meter Reading Well Meter Reading 

on 01 January 2013 on 31 March 2013 Total Gallons Used 

596,600 

796,000 

990,500 

871,000 

393,900 

75,000 

1Qtr13 

Total Acre-Feet 

Used 

1.21 

0.23 
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