PH AND ACID RAIN WORKSHEET

PH AND ACID RAIN WORKSHEET MATERIALS ARE ESSENTIAL EDUCATIONAL TOOLS DESIGNED TO HELP STUDENTS UNDERSTAND THE
CHEMICAL PROPERTIES OF ACIDS AND BASES, PARTICULARLY FOCUSING ON THE ENVIRONMENTAL PHENOMENON KNOWN AS ACID
RAIN. THIS ARTICLE EXPLORES THE IMPORTANCE OF PH IN MEASURING ACIDITY, THE CAUSES AND EFFECTS OF ACID RAIN, AND
HOW WORKSHEETS CAN FACILITATE LEARNING BY REINFORCING THESE CONCEPTS THROUGH PRACTICAL EXERCISES. BY
INTEGRATING SCIENTIFIC PRINCIPLES WITH REAL-WORLD ENVIRONMENTAL ISSUES, PH AND ACID RAIN \WORKSHEETS OFFER A
COMPREHENSIVE APPROACH TO TEACHING CHEMISTRY AND ENVIRONMENTAL SCIENCE. THE FOLLOWING SECTIONS WILL COVER THE
FUNDAMENTALS OF PH, THE SCIENCE BEHIND ACID RAIN, THE COMPONENTS OF EFFECTIVE WORKSHEETS, AND THEIR APPLICATION IN
CLASSROOMS. THIS STRUCTURED APPROACH ENSURES THAT LEARNERS GAIN BOTH THEORETICAL KNOWLEDGE AND PRACTICAL
SKILLS NECESSARY TO UNDERSTAND AND ANALYZE ACID RAIN’S IMPACT. THE ARTICLE WILL ALSO PROVIDE GUIDANCE ON
CREATING OR SELECTING HIGH"QUALITY WORKSHEETS TAILORED TO DIFFERENT EDUCATIONAL LEVELS.
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e EpucATIONAL BENEFITS OF USING PH AND ACID RAIN \¥/ ORKSHEETS

o CREATING AND IMPLEMENTING W/ ORKSHEETS IN THE CLASSROOM

UNDERSTANDING PH AND ITS IMPORTANCE

THE CONCEPT OF PH IS FUNDAMENTAL IN CHEMISTRY AND ENVIRONMENTAL SCIENCE, SERVING AS A MEASURE OF THE HYDROGEN
ION CONCENTRATION IN A SOLUTION. PH VALUES RANGE FRoM O ToO ]4, WHERE LOWER VALUES REPRESENT ACIDIC CONDITIONS,
71s NEUTRAL, AND HIGHER VALUES INDICATE BASIC OR ALKALINE CONDITIONS. (UNDERSTANDING PH IS CRUCIAL FOR ANALYZING
ENVIRONMENTAL PHENOMENA SUCH AS ACID RAIN, WHICH INVOLVES THE LOWERING OF PH IN RAINWATER DUE TO POLLUTANTS.
THE PH SCALE IS LOGARITHMIC, MEANING EACH WHOLE NUMBER CHANGE REPRESENTS A TENFOLD DIFFERENCE IN ACIDITY OR
ALKALINITY. THIS SENSITIVITY MAKES PH AN EFFECTIVE INDICATOR FOR ASSESSING ENVIRONMENTAL HEALTH AND CHEMICAL
REACTIONS IN NATURAL AND INDUSTRIAL CONTEXTS. EDUCATIONAL MATERIALS FOCUSING ON PH OFTEN INCLUDE WORKSHEETS
THAT CHALLENGE STUDENTS TO CALCULATE PH VALUES, INTERPRET PH SCALES, AND UNDERSTAND NEUTRALIZATION REACTIONS.
THESE EXERCISES HELP SOLIDIFY COMPREHENSION OF ACIDITY AND ITS ENVIRONMENTAL IMPLICATIONS.

DeFINITION AND MEASUREMENT OF PH

PH IS DEFINED AS THE NEGATIVE LOGARITHM OF THE HYDROGEN ION CONCENTRATION IN A SOLUTION, MATHEMATICALLY
EXPRESSED AS PH = ‘LOG[H+]. ACCURATE MEASUREMENT OF PH CAN BE DONE USING PH METERS, INDICATOR STRIPS, OR
CHEMICAL INDICATORS THAT CHANGE COLOR BASED ON ACIDITY LEVELS. IN ENVIRONMENTAL STUDIES, MEASURING THE PH oF
RAINWATER IS ESSENTIAL TO DETECT ACID RAIN AND ASSESS ITS SEVERITY. W ORKSHEETS TYPICALLY INCLUDE ACTIVITIES
WHERE STUDENTS MEASURE OR ESTIMATE PH FROM VARIOUS SAMPLES, HELPING THEM APPLY THEORETICAL KNOWLEDGE
EXPERIMENTALLY.

IMPORTANCE IN ENVIRONMENTAL CHEMISTRY

IN THE ENVIRONMENT, PH INFLUENCES THE SOLUBILITY AND BIOLOGICAL AVAILABILITY OF NUTRIENTS AND TOXINS. ACIDIC
CONDITIONS CAN MOBILIZE HARMFUL METALS FROM SOILS AND SEDIMENTS, ADVERSELY AFFECTING AQUATIC LIFE AND
VEGETATION. UNDERSTANDING PH DYNAMICS HELPS EXPLAIN HOW ECOSYSTEMS RESPOND TO POLLUTION AND NATURAL
PROCESSES. PH AND ACID RAIN \YWORKSHEETS OFTEN INCORPORATE CASE STUDIES OR DATA ANALYSIS EXERCISES WHERE



STUDENTS INTERPRET PH CHANGES AND THEIR ECOLOGICAL CONSEQUENCES.

THe Science oF Acib RAIN

ACID RAIN IS PRECIPITATION WITH A PH LOWER THAN THE NATURAL RANGE OF 5.0 TO 5(), PRIMARILY CAUSED BY THE EMISSION
OF SULFUR DIOXIDE (502) AND NITROGEN OXIDES (NOX) INTO THE ATMOSPHERE. T HESE POLLUTANTS REACT WITH WATER
VAPOR, OXYGEN, AND OTHER CHEMICALS TO FORM SULFURIC AND NITRIC ACIDS, WHICH THEN FALL TO THE EARTH’S SURFACE AS
ACID RAIN. THIS PHENOMENON HAS SIGNIFICANT ENVIRONMENTAL AND STRUCTURAL IMPACTS, INCLUDING SOIL ACIDIFICATION,
DAMAGE TO AQUATIC ECOSYSTEMS, AND DETERIORATION OF BUILDINGS AND MONUMENTS. UNDERSTANDING THE CHEMICAL
REACTIONS AND ENVIRONMENTAL CONSEQUENCES OF ACID RAIN IS ESSENTIAL FOR DEVELOPING MITIGATION STRATEGIES. PH AND
ACID RAIN WORKSHEETS PROVIDE STUDENTS WITH OPPORTUNITIES TO EXPLORE THESE REACTIONS AND EFFECTS THROUGH
PROBLEM~-SOLVING AND EXPERIMENTAL INQUIRY.

CHeMICAL REACTIONS INVOLVED

THE PRIMARY CHEMICAL PROCESSES BEHIND ACID RAIN FORMATION INVOLVE THE OXIDATION OF SULFUR DIOXIDE AND NITROGEN
OXIDES:

e SO2 + OH' ] HOSO2: (INTERMEDIATE STEP)
e HOSO2:+ 02 HO2-+ S0O3
e SO3+H20[] H2SO04 (SULFURIC ACID)

e 2NO2 +H20 [ HNOJ3 (niTriC ACID) + HNO2 (NITROUS ACID)

THESE ACIDS LOWER THE PH OF RAINWATER, RESULTING IN ACID RAIN. X/ ORKSHEETS OFTEN REQUIRE STUDENTS TO BALANCE
THESE CHEMICAL EQUATIONS, UNDERSTAND REACTION MECHANISMS, AND RELATE THEM TO ENVIRONMENTAL OUTCOMES.

ENVIRONMENTAL AND STRUCTURAL EFFECTS

ACID RAIN HAS WIDESPREAD EFFECTS ON ECOSYSTEMS AND HUMAN-MADE STRUCTURES. |T ACCELERATES SOIL NUTRIENT
DEPLETION, HARMS PLANT LIFE BY DAMAGING LEAVES AND ROOTS, AND LOWERS THE PH OF LAKES AND STREAMS, THREATENING
AQUATIC ORGANISMS. ADDITIONALLY, ACID RAIN CORRODES METALS AND DETERIORATES LIMESTONE AND MARBLE STRUCTURES
THROUGH CHEMICAL WEATHERING. W/ ORKSHEETS MAY INCLUDE SECTIONS WHERE STUDENTS ANALYZE ENVIRONMENTAL DATA,
IDENTIFY AFFECTED SPECIES, OR CALCULATE THE RATE OF MATERIAL DEGRADATION DUE TO ACID RAIN EXPOSURE.

CoMPONENTS OF AN EFFECTIVE PH AND ACID RAIN \¥/ ORKSHEET

AN EFFECTIVE PH AND ACID RAIN WORKSHEET COMBINES THEORETICAL CONCEPTS, PRACTICAL EXERCISES, AND REAL-\WORLD
APPLICATIONS TO ENHANCE STUDENT UNDERSTANDING. SUCH WORKSHEETS TYPICALLY INCLUDE CLEAR INSTRUCTIONS, A
VARIETY OF QUESTION TYPES, AND OPPORTUNITIES FOR CRITICAL THINKING. THEY MAY FEATURE MULTIPLE-CHOICE QUESTIONS,
SHORT ANSWERS, CALCULATIONS, AND DATA INTERPRETATION TASKS RELATED TO PH MEASUREMENT AND ACID RAIN EFFECTS.
INCORPORATING DIAGRAMS, TABLES, AND SCENARIOS HELPS STUDENTS VISUALIZE COMPLEX PROCESSES AND APPLY THEIR
KNOWLEDGE IN MEANINGFUL CONTEXTS. W/ ORKSHEETS SHOULD BE TAILORED TO THE EDUCATIONAL LEVEL OF THE STUDENTS TO
OPTIMIZE ENGAGEMENT AND COMPREHENSION.



Key ELEMENTS TO INCLUDE

HIGH-QUALITY WORKSHEETS ON THIS TOPIC GENERALLY CONTAIN THE FOLLOWING ELEMENTS:

o DEFINITIONS AND CONCEPTS: CLEAR EXPLANATIONS OF PH, ACIDS, BASES, AND ACID RAIN.

CHEMICAL EQUATIONS: PRACTICE WITH BALANCING AND INTERPRETING REACTIONS INVOLVED IN ACID RAIN FORMATION.

DATA ANALYSIS: ACTIVITIES INVOLVING PH MEASUREMENT DATA, GRAPHS, OR ENVIRONMENTAL CASE STUDIES.

ENVIRONMENTAL IMPACT QUESTIONSZ EXPLORATION OF ACID RAIN EFFECTS ON ECOSYSTEMS AND MATERIALS.

PROBLEM-SOLVING EXERCISES: CALCULATIONS RELATED TO PH VALUES AND ACID CONCENTRATIONS.

DesiGN CONSIDERATIONS FOR ENGAGEMENT

T o MAXIMIZE EDUCATIONAL VALUE, WORKSHEETS SHOULD BE VISUALLY ORGANIZED WITH CLEAR SECTIONS AND AMPLE SPACE
FOR RESPONSES. INCLUDING REAL-WORLD EXAMPLES AND CURRENT ENVIRONMENTAL ISSUES CAN INCREASE RELEVANCE AND
INTEREST. INTERACTIVE ELEMENTS, SUCH AS HYPOTHESIS FORMATION OR EXPERIMENTAL DESIGN PROMPTS, ENCOURAGE DEEPER
LEARNING. ADDITIONALLY/ PROVIDING ANSWER KEYS AND EXPLANATIONS SUPPORTS SELF-ASSESSMENT AND REINFORCES
UNDERSTANDING.

EbUcATIONAL BeNEFITS oF UsING PH AND ACID RAIN \X ORKSHEETS

UTILIZING PH AND ACID RAIN WORKSHEETS IN SCIENCE EDUCATION OFFERS MULTIPLE BENEFITS THAT ENHANCE BOTH TEACHING AND
LEARNING EXPERIENCES. THESE TOOLS PROMOTE ACTIVE ENGAGEMENT, REINFORCE THEORETICAL KNOWLEDGE THROUGH
PRACTICAL APPLICATION, AND DEVELOP CRITICAL THINKING SKILLS. X/ ORKSHEETS FACILITATE DIFFERENTIATED INSTRUCTION BY
ALLOWING EDUCATORS TO ADJUST DIFFICULTY LEVELS AND FOCUS AREAS BASED ON STUDENT NEEDS. THROUGH STRUCTURED
EXERCISES, LEARNERS GAIN FAMILIARITY WITH SCIENTIFIC TERMINOLOGY, DATA INTERPRETATION, AND ENVIRONMENTAL ISSUES,
PREPARING THEM FOR ADVANCED STUDIES OR INFORMED CITIZENSHIP. MOREOVER, THESE WORKSHEETS SUPPORT STANDARDIZED
TESTING PREPARATION BY ALIGNING WITH CURRICULUM STANDARDS IN CHEMISTRY AND ENVIRONMENTAL SCIENCE.

ENHANCING CONCEPTUAL UNDERSTANDING

W/ ORKSHEETS PROVIDE SYSTEMATIC PRACTICE IN CORE CONCEPTS SUCH AS PH CALCULATION, ACID-BASE CHEMISTRY, AND
CHEMICAL REACTIONS INVOLVED IN ACID RAIN. BY WORKING THROUGH PROBLEMS AND INTERPRETING RESULTS, STUDENTS DEEPEN
THEIR COMPREHENSION AND RETENTION. THIS HANDS-ON APPROACH BRIDGES THE GAP BETWEEN ABSTRACT THEORY AND TANGIBLE
ENVIRONMENTAL PHENOMENA.

DEVELOPING ANALYTICAL SKILLS

DATA INTERPRETATION AND PROBLEM-SOLVING COMPONENTS OF WORKSHEETS CULTIVATE ANALYTICAL SKILLS ESSENTIAL FOR
SCIENTIFIC INQUIRY. STUDENTS LEARN TO ANALYZE EXPERIMENTAL RESULTS, DRAW CONCLUSIONS, AND EVALUATE
ENVIRONMENTAL IMPACTS LOGICALLY AND CRITICALLY. THESE SKILLS ARE TRANSFERABLE ACROSS SCIENTIFIC DISCIPLINES AND
REAL-\WORLD CONTEXTS.

CREATING AND IMPLEMENTING W ORKSHEETS IN THE CLASSROOM

DEVELOPING EFFECTIVE PH AND ACID RAIN WORKSHEETS REQUIRES CAREFUL PLANNING TO ALIGN WITH LEARNING OBJECTIVES AND



STUDENT CAPABILITIES. EDUCATORS SHOULD IDENTIFY KEY CONCEPTS TO ADDRESS, SELECT APPROPRIATE QUESTION TYPES,
AND INCORPORATE MULTIMEDIA OR HANDS-ON ACTIVITIES WHERE POSSIBLE. IMPLEMENTATION STRATEGIES INCLUDE INTEGRATING
WORKSHEETS INTO LESSONS AS FORMATIVE ASSESSMENTS, GROUP ACTIVITIES, OR HOMEWORK ASSIGNMENTS. PROVIDING TIMELY
FEEDBACK ENHANCES LEARNING OUTCOMES AND MOTIVATES STUDENTS. COLLABORATING WITH SCIENCE CURRICULUM EXPERTS OR
UTILIZING VETTED EDUCATIONAL RESOURCES CAN FURTHER IMPROVE WORKSHEET QUALITY AND RELEVANCE.

STEPS FOR CREATING EFFECTIVE W ORKSHEETS

1. DEFINE LEARNING GOALS RELATED TO PH AND ACID RAIN CONCEPTS.

2. DESIGN QUESTIONS THAT COVER THEORETICAL KNOWLEDGE AND PRACTICAL APPLICATION.

3. INCLUDE VARIED QUESTION FORMATS: MULTIPLE-CHOICE, SHORT ANSWER, CALCULATIONS, AND DATA ANALYSIS.
4. INCORPORATE REAL-WORLD EXAMPLES AND ENVIRONMENTAL DATA TO CONTEXTUALIZE LEARNING.

5. REVIEW AND REVISE WORKSHEETS FOR CLARITY, ACCURACY, AND ENGAGEMENT.

BesT PrACTICES FOR CLASSROOM USE

T o MAXIMIZE THE EFFECTIVENESS OF PH AND ACID RAIN WORKSHEETS, EDUCATORS SHOULD:

® INTRODUCE WORKSHEETS AFTER FOUNDATIONAL INSTRUCTION ON PH AND ACID RAIN.

® ENCOURAGE COLLABORATIVE WORK TO PROMOTE DISCUSSION AND PEER LEARNING.

® USE WORKSHEETS AS TOOLS FOR ASSESSMENT AND TO IDENTIFY AREAS NEEDING REINFORCEMENT.
® [NTEGRATE DIGITAL VERSIONS WHERE POSSIBLE FOR INTERACTIVE LEARNING EXPERIENCES.

e PROVIDE FEEDBACK SESSIONS TO CLARIFY MISCONCEPTIONS AND DEEPEN UNDERSTANDING.

FREQUENTLY ASkeD QUESTIONS

WHAT IS THE PURPOSE OF A PH AND ACID RAIN WORKSHEET?

A PH AND ACID RAIN WORKSHEET IS DESIGNED TO HELP STUDENTS UNDERSTAND THE CONCEPT OF PH LEVELS, HOW ACID RAIN
FORMS, AND ITS EFFECTS ON THE ENVIRONMENT BY PROVIDING EXERCISES AND QUESTIONS RELATED TO THESE TOPICS.

How DOES ACID RAIN AFFECT THE PH OF NATURAL WATER BODIES?

ACID RAIN LOWERS THE PH OF NATURAL WATER BODIES, MAKING THEM MORE ACIDIC, WHICH CAN HARM AQUATIC LIFE BY
DISRUPTING BIOLOGICAL PROCESSES AND REDUCING BIODIVERSITY.

WHAT PH RANGE IS TYPICALLY CONSIDERED ACIDIC , AND HOW DOES ACID RAIN



COMPARE?

A PH BELOW 7 IS CONSIDERED ACIDIC. NORMAL RAIN HAS A PH AROUND 5.6 DUE TO DISSOLVED CARBON DIOXIDE, BUT ACID
RAIN USUALLY HAS A PH BETWEEN 4.0 AND 5.0, MAKING IT SIGNIFICANTLY MORE ACIDIC.

\WHICH CHEMICALS IN THE ATMOSPHERE CONTRIBUTE TO THE FORMATION OF ACID RAIN
COVERED IN THE WORKSHEET?

SULFUR DIOXIDE (SOQ) AND NITROGEN OXIDES (NOX) RELEASED FROM BURNING FOSSIL FUELS REACT WITH WATER VAPOR IN
THE ATMOSPHERE TO FORM SULFURIC AND NITRIC ACIDS, LEADING TO ACID RAIN.

\WHAT ARE SOME COMMON ACTIVITIES OR QUESTIONS INCLUDED IN A PH AND ACID RAIN
\WORKSHEET?

COMMON ACTIVITIES INCLUDE MEASURING PH LEVELS OF DIFFERENT WATER SAMPLES, ANALYZING DATA ON ACID RAIN EFFECTS,
IDENTIFYING SOURCES OF ACID RAIN, AND ANSWERING QUESTIONS ABOUT ENVIRONMENTAL IMPACT AND PREVENTION METHODS.

How CAN UNDERSTANDING PH AND ACID RAIN THROUGH WORKSHEETS HELP STUDENTS?

|T ENHANCES STUDENTS' KNOWLEDGE OF ENVIRONMENTAL SCIENCE, PROMOTES CRITICAL THINKING ABOUT HUMAN IMPACT ON
ECOSYSTEMS, AND ENCOURAGES AW ARENESS OF POLLUTION CONTROL AND ENVIRONMENTAL PROTECTION STRATEGIES.

ADDITIONAL RESOURCES

1. UNDERSTANDING PH: THE BASICS OF ACIDITY AND ALKALINITY

THIS BOOK PROVIDES A COMPREHENSIVE INTRODUCTION TO THE CONCEPT OF PH, EXPLAINING THE SCIENCE BEHIND ACIDITY AND
ALKALINITY IN AN EASY-TO-UNDERSTAND WAY. |T INCLUDES PRACTICAL EXAMPLES AND SIMPLE EXPERIMENTS TO HELP STUDENTS
GRASP HOW PH AFFECTS EVERYDAY SUBSTANCES. PERFECT FOR BEGINNERS AND THOSE PREPARING WORKSHEETS ON PH LEVELS.

2. Acip RAIN AND ENVIRONMENTAL IMPACT: A STUDENT’S GUIDE

FOCUSED ON THE CAUSES AND CONSEQUENCES OF ACID RAIN, THIS BOOK EXPLORES HOW INDUSTRIAL POLLUTION AFFECTS
ECOSYSTEMS, BUILDINGS, AND HUMAN HEALTH. IT INCLUDES DETAILED DIAGRAMS AND ACTIVITIES DESIGNED TO HELP STUDENTS
ANALYZE ACID RAIN DATA AND COMPLETE RELATED WORKSHEETS EFFECTIVELY.

3. HANDS-ON Science: PH AND AciD RAIN EXPERIMENTS

A PRACTICAL GUIDE FILLED WITH STEP-BY-STEP EXPERIMENTS RELATED TO PH MEASUREMENT AND ACID RAIN SIMULATION. THIS
BOOK ENCOURAGES INQUIRY-BASED LEARNING AND PROVIDES WORKSHEETS AND TEMPLATES THAT HELP STUDENTS RECORD THEIR
OBSERVATIONS AND CONCLUSIONS.

4. THe CHEMISTRY OF ACIDS AND BASES

DELVING DEEPER INTO THE CHEMICAL PROPERTIES OF ACIDS AND BASES, THIS TEXTBOOK EXPLAINS HOW PH IS CALCULATED AND
WHY IT MATTERS. |T COVERS NEUTRALIZATION REACTIONS AND THE ROLE OF ACIDS IN ENVIRONMENTAL CHEMISTRY , MAKING IT
SUITABLE FOR ADVANCED STUDENTS WORKING ON ACID RAIN TOPICS.

5. ENVIRONMENTAL SCIENCE WORKSHEETS: AcCID RAIN EDITION

A COLLECTION OF PRINTABLE WORKSHEETS AND LESSON PLANS FOCUSED SPECIFICALLY ON ACID RAIN. |T INCLUDES QUESTIONS,
DATA ANALYSIS EXERCISES, AND CASE STUDIES TO HELP TEACHERS ASSESS STUDENTS’ UNDERSTANDING OF ACID RAIN AND PH-
RELATED CONCEPTS.

6. PH IN NATURE: ExPLORING SoiL AND WATER ACIDITY

THIS BOOK EXAMINES THE NATURAL VARIATIONS OF PH IN SOILS AND WATER BODIES, EXPLAINING HOW ACID RAIN CAN ALTER
THESE ENVIRONMENTS. |T FEATURES REAL-WORLD CASE STUDIES AND ENCOURAGES STUDENTS TO CONDUCT THEIR OWN PH
TESTING AS PART OF CLASSROOM ACTIVITIES.

7. Acip RaiN: CAUSES, EFFECTS, AND SOLUTIONS



AN IN-DEPTH EXPLORATION OF THE SCIENTIFIC, SOCIAL, AND POLITICAL ASPECTS OF ACID RAIN. THE BOOK DISCUSSES EMISSION
SOURCES, ENVIRONMENTAL DAMAGE, AND MITIGATION STRATEGIES, PROVIDING RESOURCES AND QUESTIONS FOR \WORKSHEET
CREATION AND CLASSROOM DISCUSSION.

8. INTERACTIVE SCIENCE ACTIVITIES: PH AND ACID RAIN

DESIGNED FOR MIDDLE AND HIGH SCHOOL STUDENTS, THIS RESOURCE OFFERS INTERACTIVE LESSONS AND DIGITAL WORKSHEETS
THAT MAKE LEARNING ABOUT PH AND ACID RAIN ENGAGING. | T INCLUDES QUIZZES, VIRTUAL LABS, AND GROUP PROJECTS THAT
REINFORCE KEY CONCEPTS.

9. ENnvIRONMENTAL CHEMISTRY W oORKBOOK: ACIDS, BASES, AND PH

THIS WORKBOOK COMBINES THEORY WITH PRACTICE, OFFERING EXERCISES ON ACID-BASE CHEMISTRY AND PH CALCULATIONS
RELEVANT TO ENVIRONMENTAL STUDIES. |T IS IDEAL FOR STUDENTS WHO NEED ADDITIONAL PRACTICE WITH WORKSHEET
QUESTIONS RELATED TO ACID RAIN AND PH MEASUREMENT.
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