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SUMMA.RY 

The pH values above a•d below conerele structures in streams on nine active 
eonstrttetio• projects throug, hout t]•_e state were determined. It was concluded that 
for streams with flow •'•ttes of 0.3 •o 1.12, 5 cfs (0.01 to 3.2 cubic meier/see) the 
variations in the pH ievels of tl•e water above and below the concrete s•:ructures were 
within; the aeeeiotable EPA ]i•::it of 0.5 pit unit. It was concluded that cured concrete 
structures in live streams do not sig,,).ifieantly •',t'feet the pH level of the wa•er. 
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INTRODUCTION 

]]•e deg)'ee of ae.idJty or alka].inity of a solution is termed it's pit. The term 
ex•presses hydrogen ion concen•cratJons, or more proeisely, tl•e hydrogen io• activity. 
It is definied as tt•e logariiJm? of tt•e reciprocal of [he hydrogen ion activii:y in moles 
per liter, or 

(pit =-].og (H+) or pH log 1/(It-O ). 

When a pH measuring device is used to measure the hydrogen ion coneentrai:ion of pure 
water, a concentration equal to 10-7 mole/liter is determined. Since it takes one 
hydrogen ion for every hydroxyl ion to provide one molecule of water, a value of 7 was 
set. as tl•e neutral point of •he pH scale at 25oc. The scale extends from 0, very 
acidic, to 14, very alkaline. 

The pH values of mos• natural waters or live streams fall between 4 and 9, 
wJd• i.he acceptable range for aquatic life l)eing between 6 and 9. In addition, fiue- 
taa•ions not exceeding 0.5 pll unit from the natural seasonal minimum and n•aximun• 
values are acceptable in rnos• eases*. Extreme variations in pll can e rea•e slress 
conditions and kill aquatic life In some cases moderate changes of pll will have 
deleterious effects on certain aquatic life. The nonlethal pII limits of 6 to 9 for most 
fish is wider than the limits for certain fish food organisms. 

As a result of a growing concern in fi•e Enviro•tmental Quality Division 
about the possibility of losing aquatic life from ptI changes due •o concrete si:ruemres 
such as piers and box culverts in live streams, this si.udy was •nidated. 

PROCEDUIIE AND SCOPE 

Nine :•,ctive eonsl:rucdon projects throu[ghot•t •he state having some •ype of 
concrete struct:ure in a stream were selected for the study. Projects were selected 
in vario;•s geological areas in order to determine tl•e effects, if any, from different 
aggreg•tes. In addition, st:reams hav•ng differen• flow rates and exposed to cured 
eonere•:•-, structures with differen• finisl•es and periods of curing were included. 

*"Preposed Cr'ii:eria for Water Quality", Volume I, U. S. Environmental Protection 
Washington, I). C., October 1973. 



The following parameters were determined at each s•ructure- (I) pII, 
(2) temperature, and (3) flow rate. The pH and •:emperat•re were determined 
at 50 feet (15.2 m) and 2 feet (0.6 m) above and below the strue•ares. 

The pH values were determined on the site with a por•.able pH meter 
having' a preeision of 0.1 pll unit. Sinee a 25°C water temperature is specified 
in •he definition of pH, any difference in •he water temperature from 25°C is 
compensal:ed for within the meter. The temperature of the s•ream was measurcKi 
•vith an ASTZI approved thermometer accurate within O. l°C. The flow wa• 
determined from the velocity of water throug• a section of the stream and from 
the cross sectional area of the section. A water soluble dye was us•,•t to measure 
the velocity. 

RESULTS 

Table 1 lists the average pH values, the temperatures and the flow rates 
at the four locations on each project. 

As sl•own in Table 1, the flow ra•es varied from 0.3 to 112.5 efs (0,01 to 
3.2 cuMc reelers/see) Even t•o•.o1, "• the flow values covered a large ravage f.he 
pII values were very close to neutral water (pH 7.0) and well within the li•nits 
of aquatic life(pH 6 to 9) on all projects. On projects 1,2, 5, and 8, the pII 
varied the mos• below the concrete structure (+0.3, -0.2, •-0.2, and +0.2 pit unit, 
respectively). On the average the pH varied less than 0.1 pH unit below •he 
structure. Considering the average change, the individual variations, and t:he 
acceptable limit of 0.5 ptI unit., the effect of finished concrete structures in streams 
does nor. constitute a problem for the Department. 

CONCLUSION 

Cured concrete structures in live streams do not sig•i.fieandy aft'ec• d•e pH 
level of t]•e water. In addition, the small variations in the ptI above and below the 
struet.ures •-•re •4tljn acceptable limits for aquatic life. 
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