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APO AF. 09355

DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS
AFGHANISTAN ENGINEER DISTRICT - SOUTH
APO AE 09353

USACE-EC-QAB 23 July 2012

2012 INSPECTION AND CERTIFICATION FOR THE
ULTRADESIGN & RESEARCH LABORATORY AT HERAT

This letter confirms the pletion of 2012 inspection and certification for the Ultra Design &
Research Lab, located in Herat, Afghanistan. While this laboratory is located in Herat, the
facility will be approved to conduct field tests anywhere in Afghanistan Engineer District
{AED)-South. The laboratory will also be recommended for use anywhere in AED - North.

The inspectionfevaluation is based on ASTM lab checklists and procedures including facility,
cequipment, calibration, knowledge, personnel, refi , reporting and attitude. The inspection
reflected the lab's positive and professional reputation.

This laboratory is certified for use by Afghanistan Engineer District South for the construction
materials tests listed in lab inspection checklist (attached) conditional on compliance with ASTM
and USACE standards. This certification will be included with records that are maintained at the
AED Headquarters in Herat and Kabul, Afghanistan. Retaining certification will requirc yearly
inspections by AED-S. This certification is also contingent upon the continued employment of
Professor Noman Moheb (L.ab Manager), Said Shakib Atef (Deputy Manager), and Mahboba
Tawakoli (Senior Lab Technician). Without the oversight of these personncl, the laboratory will
require recertification. Also, if the laboratory moves to a new location, it will requirc
recertification.

The inspection and certification process for the Ultra Design & Research — Herat Laboratory
adhered to procedures outlined by the Materials Testing Center (MTC), located at the U.S. Army
Engineer R h and Develop Center (ERDC). Vicksburg, Mississippi, USA. The MTC
is the USACE agency for certifying labs for quality control testing for USACE construction
projects. To facilitate construction in Afghanistan, AED-S has authorized these authors to
conduct laboratory inspections and certifications with adherence to MTC standards.

[z 2afr PE.

Farzin Zakeri, M.E., PE.
Quality Assurance Branch
Afghanistan Engineer District - South
U.S. Army Corps of Engineers

USACE-EC-QAB
SUBJECT: 2012 INSPECTION AND CERTIFICATION FOR THE ULTRA DESIGN &
RESEARCH LABORATORY AT HERAT
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LABORATORY DEPARTMENT

Introduction:

Ultra Design Construction Material Testing Laboratory is an AISA and USACE
registered, independent testing laboratory providing expert chemical and
physical analyses for construction materials and related items.

Our water quality test department established in 2011 and by now has two year
experience of water quality testing in major projects of Afghanistan, Our

professional team with USA reagents and equipment represents the best quality
test results in the region.
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fig. 1: Water test department

fig. 2: Conductivity
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Ultra Design Lab Department Capabilities

@ Bitumen test o Water test
o Cement test @ Concrete test
o Rock test o Steel test

o Aggregate test o Soil test

@ Geotechnical investigation o Mix designs

ﬁg 3: Water test equipments

fig. 4: Specialist conducting test
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We test the follwings
Water Available Test

L —

01  Sample Preparation Manganese

02  Aluminum 23 Nickel

03  Alkalinity 24  Nitrate

04 Ammoniaa MR 25 Dissolved

05 AmmoniaalLR 26 Ozone

06 Bromine 27 PH

07  Calcium 28 Phosphate

08  Free Chlorine 29  Silica

09 Total Chlorine 30  Sulfate

10  Chlorine Dioxide 31 Zinc

11 Chromium Vi HR 32 Dissolved Oxygen
12 Chromium Vi LR 33 Hydrazine

13 Color of Water 34  Phosphorus

14  Copper LR 35 Nitrogen

15 Cyanuric Acid 36 Chlorine

16  Fluoride 37 Colorimetery

17  Calcium Hardness 38 Conductivity

18  Magnesium Harness 39 Dissolved Oxygen
19 Iodine 40 Ion Analyses

20 Iron 41  Turbidity

21  Magnesium

Verifies compliances and prevents risks

Ultra Design and Research Combany B




WATER TEST CATALOG

111

Some Lab Photo

US Army corps of engineers lab visit for certification

and prevents risks
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fig. 7: US Army corps of engineers lab visit for certification 2010
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What is conductivity and why is it important?

Conductivity is a measure of the ability of water to pass an electrical current. Conduc-
tivity in water is affected by the presence of inorganic dissolved solids such as chloride,
nitrate, sulfate, and phosphate anions (ions that carry a negative charge) or sodium,
magnesium, calcium, iron, and aluminum cations (ions that carry a positive charge).
Organic compounds like oil, phenol, alcohol, and sugar do not conduct electrical
current very well and therefore have a low conductivity when in water. Conductivity is
also affected by temperature: the warmer the water, the higher the conductivity. For
this reason, conductivity is reported as conductivity at 25 degrees Celsius.

pH/EC/TDS/Temperature Meters

Automatic one or two point calibration

« Multi-level LCD display The meters display
the current measurement simultaneously with
the current temperature.

« On-screen tutorial messages for calibration
and setup

« HOLD The HOLD button freezes readings
on the display for manual recording.

« Automatic Temperature Compensation

O O « BEPS(Battery Error Prevention System)
alerts the user in the event that low battery

HI 99:0« " power could adversely affect readings

R « Measure pH, EC/TDS and temperature with
one probe
« Battery % displayed on startup

« Easy to clean and keep clean
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Conductivity and TDS Testers

n-ns|
Ll |

d
-5'

There are several factors that determine the degree to which water will carry an electri-
cal current. These include:

1) the concentration or number of ions;
2) mobility of the ion;
3) oxidation state (valence) and;

4) temperature of the water.

Resistance, which is an electrical measurement expressed in ohms, is the opposite of
conductivity. Conductivity is then expressed in reciprocal ohms. A more convenient
unit of measurement in the chemical analysis of water is micromhos. The specific
conductance or conductivity measurement is related to ionic strength and does not tell
us what specific ions are present.
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What is turbidity and why is it important?

Turbidity is a measure of water clarity how much the material suspended in water
decreases the passage of light through the water. Suspended materials include soil
particles (clay, silt, and sand), algae, plankton, microbes, and other substances. These
materials are typically in the size range of 0.004 mm (clay) to 1.0 mm (sand). Turbidity
can affect the color of the water.

Higher turbidity increases water temperatures because suspended particles absorb
more heat. This, in turn, reduces the concentration of dissolved oxygen (DO) because
warm water holds less DO than cold. Higher turbidity also reduces the amount of light
penetrating the water, which reduces photosynthesis and the production of DO.
Suspended materials can clog fish gills, reducing resistance to disease in fish, lowering
growth rates, and affecting egg and larval development. As the particles settle, they can

blanket the stream bottom, especially in slower waters, and smother fish eggs and ben-
thic macroinvertebrates. Sources of turbidity include:

—
Turbidity Tester

—
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Digital Refractometers, Portable and Benchtop Photometers

Portable
Photometers

HANNA has extended the portable
photometer line to include new single and

Benchtop
Photometers

HANNA has expanded it’s benchtop

Refractometers

HANNA offers digital refractometers
for analysis in wine, food, natural and

artificial seawater analysis and ethylene
and propylene glycol.

« Dual level LCD

« IP65 waterproof protection

« Results in less than 1.5 seconds

multiparameter portable photometers.

« CAL CHECK™ Calibration
and Verification

« GLP (Good Laboratory Practice)

photometer line including COD.

Log and recall readings

« On-screen tutorials

«» Contextual help at the touch
of abutton

« BEPS (Battery Error Prevention System) « PC compatible via USB

Soil erosion

Waste discharge

Urban runoff

Eroding stream banks

Large numbers of bottom feeders (such as carp), which stir up bottom sediments
Excessive algal growth.

Turbidity is a measure of the relative clarity of water: the greater the turbidity the
murkier the water. The amount of suspended matter in water will reduce the penetration
of light into the water. As light decreases, so does photosynthesis by deeper plants. That
decreases the plant growth for food for herbivores and also results in decreases in
oxygen production. High turbidity can also make it difficult for predators that use sight
to see and capture their prey. A rain event leading to high turbidity can also lead to bad
fishing until the water clears back up again. High turbidity may be caused by soil
erosion, waste discharge, urban runoff, abundant bottom feeders (such as carp) that stir
up bottom sediments or algal growth.
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What is PH and why is it important?

Although it is sometimes overlooked, pH may very well be one of the most criti-
cal variables of water quality parameters within a healthy aquarium environment.
It is important to understand the correct range for different setups. For example,
maintaining a pH in the range of 8.1 to 8.4 in marine systems will offer a natural,
antiseptic effect, helping fish resist illness and also keep coral from calcifying at
an accelerated speed. If the pH is in constant fluctuation, or is fixed at a position
that is too high or low, it can be harmful to the organisms in your aquarium. This
is only one reason why testing your pH is so important. Observed changes can
also give you early warning that other water parameters may be endangering the
health of your marine aquarium.

Testers and Monitors

pH Monitors

Ideal for growers, pH monitors are
supplied with advanced, nonclogging
double junction pH electrodes that
will withstand the most aggressive
environments. Measurements are
highly accurate and can be verified
with manual or automatic calibration,
which can be performed in one or two
points. Should the pH exceed a user
selected limit, an incorporated LED
will alert the user with a flashing light.
This feature allows even inexperi-
enced users to successfully monitor
parameters. The LED alarm, and pH
value can be set through trimmers on
the instrument.
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By using quality testing equipment to closely monitor your pH, and by correcting
the problem expediently, you greatly improve your chances for keeping a thriving
and healthy reef system. For best results, testing with a pH kit should occur twice
weekly; you can also invest in an electronic pH monitor for ease and convenience.
Monitors display a continuous LCD readout of pH levels; some have an alarm
feature that alerts you when the levels stray from the desired range.
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ORP Monitors

HANNA has developed oxidation reduction monitors especially for swimming
pool and spa facilities where specific monitoring is needed. Casings incorporate
a large, bright led indicator that will flash if measurements fall below the user
selected value, enhancing the control and maintenance of water.

A failing pH can be an indication of excess ammonia and/or nitrite resulting from a
dead organism, decaying food or plants within the system,; it could also be linked to
a deficiency of calcium, magnesium or alkalinity. Each of these conditions either
produces acids, or is an indication of a mineral imbalance that is harmful to
aquarium organisms.

The pH should be tested regularly to maintain ideal conditions and also to foresee
any dangerous ammonia or nitrate spikes. The investment in time and test equip-
ment will reward your aquarium with happy, healthy, flourishing inhabitants.
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What is Alkalinity and why is it important?

Alkalinity is a measure of the capacity of water or any solution to neutralize or “buffer” acids.
This measure of acid-neutralizing capacity is important in figuring out how “buffered” the
water is against sudden changes in pH.

Alkalinity should not be confused with pH.pH is a measure of the hydrogen ion (H+)
concentration, and the pH scale shows the intensity of the acidic or basic character of a solu-
tion at a given temperature. The reason alkalinity is sometime confused with pH is because
the term alkaline is used to describe pH conditions greater than 7 (basic).

The most important compounds in water that determine alkalinity include the carbonate
(C0O32-) and bicarbonate (HCO3-) ions. Carbonate ions are able to react with and neutralize
2 hydrogen ions (H+) and the bicarbonate ions are able to neutralize H+ or hydroxide ions
(OH-) present in water. The ability to resist changes in pH by neutralizing acids or bases is
called buffering.

Alkalinity is important to aquatic organisms because it protects them against rapid changes in
pH. Alkalinity is especially important in areas where acid rain is a problem.

HIl 766C1, Ultra-Fast Penetration Probe
Penetration probe with fast response time

I 200 mm
| 7.9 95 mm

=0

1m(3.3) Cable
Mini Connector

HI 766CAR
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Alkalinity Test Kit

Alkalinity Phenolphthalein and Total

Alkalinity is the quantitative capacity of a water sample to neutralize an acid to a set pH. This measurement is very important
in determining the corrosive characteristics of water due primarily to hydroxide, carbonate and bicarbonate ions. Other sources
of alkalinity can be from anions that can be hydrolyzed such as phosphates, silicates, borates, fluoride and salts of some organic
acids. Alkalinity is critical in the treatment of drinking water, wastewater, boiler ¢ cooling systems and soils.

The HANNA alkalinity test kit makes monitoring easy, quick and safe. The compact size gives the user the
versatility to use the kit anywhere. The design makes the kit easy to handle and, except for alkalinity
titrant, practically prevents accidental injury or damage due to spills.

Alkalinity can be measured as phenolpthalein alkalinity and total alkalinity. The phenolpthalein alkalinity
is determined by neutralizing the sample to a pH of 8.3 using adilute hydrochloric acid solution, and a
phenolpthalein indicator. Since bicarbonate ions can be converted to carbonic acid with additional hydro-
chloric acid, the phenolpthalein alkalinity measures total hydroxide ions, but only half of the bicarbonate

contribution.
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Conductivity and TDS Testers

+ Choose from TDS or EC

» Direct or cable probe connection
« Automatic calibration

« Automatic Temperature

Compensation

The Primo series of testers provide a fast and depend-
able way to measure the total dissolved solids or
conductivity in your water samples. It is ideally suited
for the rigorous demands of water quality profession-
als. Many professionals use the cabled version of the
Primo when demonstrating the before and after
results of conditioning and filtration systems.

Temperature is compensated automatically to ensure
the readings are consistent to the standard or
reference temperature.

Operating and routine maintenance has never been
easier. Primo uses a single button at the top of the
meter. Press it once and the meter is powered and ready
for use. Press and hold the button for a few seconds and
Primo automatically enters calibration mode. Simply
open a sachet of calibration solution, dip the probe in,
and within seconds the meter recognizes the
calibration solution and calibrates itself!

pPH, ISE, Conductivity, DO and
Temperature Portable Meters

PH, Conductivity,
and DO
Most pH, ISE, EC and

DO portable instrumen-

tation has been updated P Conducnty  Applicton Deslgned - hermometers
and redesigned. Features  Multiparameter _and

. Multiparameter

for most models include

on-screen tutorials to

guide users through

operation and calibra-

tion, BEPS (Battery Error

Prevention System) and

waterproof casings.
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Automatic Titration Systems
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Address: House # 4052,

Herat Univercity Street in Front of Univercity
Gate 1 St District Herat, Afg.
Contact: 0093(0)799 424 746
Emai : info @ultradesign.af






